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(55)  A  press  f  or  the  production  of  pieces  requiring  for  their  industrial  processing  a  preforming  step  with  low  expenditure  of 
forces  and  a  final  high  pressure. 

©  A  hydraulic  press  with  a  vertical  axis  for  the  production, 
by  a  dry  process  using  suitable  flowing  powders,  of  articles 
which  require  a  pre-shaping  operation,  an  intermediate  pres- 
sure  and  a  final  high  pressure. 

The  press  includes  a  revolving  table  (6)  with  at  leastthree 
movable  lower  punches  (7). 

During  the  first  step,  the  powder  is  supplied  by  a  batching 
and  preforming  device  (5)  which  acts  directly  on  the  movable 
punch  (7),  and  runs  through  holes  (28)  in  the  chamber  be- 
tween  counter-punch  (27)  and  the  elastic  membrane  (52)  of 
the  movable  punch  (7). 

The  preforming  device  (5)  also  includes  a  hydro- 
pneumatic  cylinder  with  a  double-acting  adjustable-stroke  an- 
nular  piston  (66)  for  precompressing  the  article. 

During  the  second  step,  the  final  pressing  stage  occurs  by 
means  of  an  isostatic  pressing  punch  (9)  in  cooperation  with 
the  lower  movable  punch  (7),  and  during  the  third  stage  the 
discharging  of  the  article  takes  place. 
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A  PRESS  FOR  TBE  PRODUCTION  0?  PIECES  REQUIRING  FOB  THEIR 

INDUSTRIAL  PROCESSING  A  PREFORMING  STEP  WITH  LOW  EXPENDITURE 

OF  FORCES  AND  A  FINAL  HISR  PRESSURE 

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

the  m a n u f a c t u r e   of  p i e o e s   and  i tems  of  any  shape ,   p r o f i l e ,   j 

d ep th   and  t h i c k n e s s ,   such,   f o r   example ,   as  p l a t e s ,   cups ,   salac.   | 

bowls ,   v a s e s ,   s p e c i a l   t i l e s   h a v i n g   i r r e g u l a r   shape  and  ,j 
I: 

s u r f a c e s ,   p a r t i c u l a r l y   shaped   smal l   p a r t s   or  m e c h a n i o a l   elementis!* 3> 

e t c . ,   a l l   of  which  are  o b t a i n e d   by  p r e s s i n g   i n t o   shapes   ceram: .c i , i  
i  j 

r e f r a o t o r y ,   m e t a l ,   l i g h t   a l l o y - b a s e d   powders   and  o t h e r   powdersi  ;; 

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

due  to  p e c u l i a r ,   t e c h n i c a l   and  t e c h n o l o g i c a l ,   ve ry   s i g n i f i c a n t  

f e a t u r e s   i n v o l v e d ,   an  a u t o m a t i c   p r e f o r m i n g   s t ep   is  r e q u i r e d   i i  

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

whe i l   r e d u c i n g   to  a  very   minimum  e s s e n t i a l   any  f u r t h e r   o p e r a t i o n s  

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

1b  the  case  at  p r e s e n t   w i t h   c o r r e s p o n d i n g   p r o d u c t i o n s   u s i n g  

l e s s   improved  methods  than   does  t h i s   i n v e n t i o n .  

As  one  non  r e s t r i c t i v e   example  of  the  improvemen t s   our  i n v e n t -  

ion  is  c a p a b l e   of  a c h i e v i n g   in  the  v a r i o u s   b r a n c h e s   of  t h e  

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

i  .i 

1 0 .  

15 
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as  a p p l i e d   to  the  c e r a m i c   m a n u f a c t u r e   of  p l a t e s ,   cupa ,   p i e c e s  

of  f i t t i n g s   and  the  l i k e .   i i 

As  is  known,  in  r e c e n t   y e a r s   Buch  p r o d u c t s   have  alBO  "been  p r o -  

5.  duced  on  p r e s s e s   of  v e r t i c a l   or  h o r i z o n t a l   a x i s   t h a t   a r e  

s u p p l i e d   wi th   oe ramio   a t o m i z e d   m i x t u r e s   c o n t a i n i n g   1.5  to  7  % 

of  H  0.  Powder  is  a d m i t t e d   to  the  dieB  of  s a id   p r e s s e s   w h i c h  

may  be  of  e i t h e r   the  i s o s t a t i o   type   or  the  me ta l   type  wi th   a  

c o v e r i n g   p r o v i d e d   t h e r e o n .  

1 0 .  

Said  c o v e r i n g   on  the  s u r f a c e s   c o n t a c t i n g   the  powdery  a u b s t a n c f c  

to  be  p r e s s e d ,   is  in  the  form  of  a  membrane  or  a  s k u l l - l i k e  

"  cap  made  of  s y n t h e t i c   e l a s t o m e r   or  a  me t a l   powder  based   m a t e r i a l  

to  which  p l a s t i c ,   h igh   s t r e n g t h   b o n d i n g   a g e n t s   are  a d d e d .  

1 5 .  

U n f o r t u n a t e l y ,   the  a b o v e - m e n t i o n e d   p r o o e s B i n g   methods  s u f f e r  

from  some  i m p e r f e c t i o n s   and  i n v o l v e   l i m i t a t i o n s   fo r   the  u s e r ,  

which  h i n d e r s   w i d e - s p r e a d   use  of  s a id   new  f u t u r i s t i c   t e c h n o l -  

ogy  o t h e r w i s e   f a r   more  a t t r a c t i v e ,   under   s a v i n g   and  a u t o m a t i a -  

20.   a t i o n   a s p e c t s ,   t han   the  c o n v e n t i o n a l   method  u s i n g   p l a s t e r  

m o l d s .  

I 1 *  .  I 
In  f a c t ,   on  a  v e r t i c a l -   a x i s   p r e s s   e q u i p p e d   wi th   a  r o t a r y  

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

25.   p r e s s e d   is  s u p p l i e d   t h r o u g h   an  a d j u s t a b l e   volume  b a t c h e r  
! 

from  which  s a i d   m a t e r i a l   is  d e p o s i t e d ,   in  bu lk ,   onto  the  c o n c a v e  

membrane  t h a t   w i l l   p r o d u c e   the  p r o f i l e   of  the  r e a r ,   i . e .   t h e  

f o o t   s i d e   of  a  p l a t e .  

30.  a  shaped   s c r a p e r   a p p r o x i m a t e l y   r e p r o d u c i n g   the  p r o f i l e   o f  
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the  r i s i b l e   s ide   of  a  p l a t e   is  c a u s e d   to  r o t a t e   a x i a l l y   a b o v e  

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

out  the  a u r f a o e   of  the  u n d e r l y i n g   shaped   membrane  so  t h a t   s a i d  

m a t e r i a l   is  g iven   sa id   p r o f i l e   of  the  v i s i b l e   f ace   of  the  p i e c e  

to  be  p r e s s e d *   At  t h a t   t ime ,   the  r o t a r y   t a b l e   is  g i v e n   a  90"  

r o t a t i o n   to  b r i n g   the  i B O s t a t i o   lower   punch  c o n t a i n i n g   s a i d  

p r e s h a p e d   a e r a m i c   m a t e r i a l }   to  a  p o s i t i o n   below  the  u p p e r   p u n c h  

t h a t   iB  to  form  the  v i s i b l e   faoe   of  the  p l a t e .   I 

10.  Said  p r e s s i n g   punch  is  moved  at  a  h igh   speed ,   by  an  h y d r a u l i o  

j a c k ,   i n t o   c o n t a c t   wi th   the  m a t e r i a l   to  be  p r e s s e d ,   w h e r e u p o n  

s a i d   punch  c o n t i n u e s   i t s   downwards  s t r o k e   at  a  low  speed  t o  

p e r f o r m   preo  empress   ion  and  d e a e r a t i o n   of  the  m a t e r i a l .   T h e n ,  

the  a b o v e - m e n t i o n e d   j ack   is  l o o k e d   in  s a id   p o s i t i o n   in  o r d e r  

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

the  l ower   i e o s t a t i o   punch  t h e r e b y   to  a c h i e v e   the  f i n a l   p r e s s -  

ing  o p e r a t i o n *  

Once  the  p r e s s i n g   s t ep   is  c a r r i e d   ou t ,   the  uppe r   punoh  is  | 
i 

20 .   moved  back  to  i t s   uppe r   s t a r t i n g   p o s i t i o n   and  the  r o t a r y   t a b l t  

is  i m p a r t e d   a  f u r t h e r   $"0*  r o t a t i o n   to  b r i n g   the  p r e s s e d   p i e c e ,  

that   is  s t i l l   r e s t i n g   on  the  lower   punch  membrane,  to  a  p o s i t i o n  
i 

beloV  a  s u o t i o n - c u p   arm  t h a t   w i l l   move  i t   away  in  a  d i r e c t i o n -  

toward   a  d e b u r r i n g ,   t r i m m i n g   and  s p o n g i n g   or  moping  u n i t   I 

25 .   a s s o c i a t e d   wi th   s a i d   p r e s s *   \ 

The  p r e s s   b e i n g   a  r o t a r y   t a b l e   type   of  preBS,  i t   iB  to  be  

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

o p e r a t i o n   of  the  p r e s s   oyc l e   c o r r e s p o n d i n g   to  t h a t   s t a t i o n .  

3 0 .  

What  is  d e s c r i b e d   h e r e i n - a b o v e   w i l l   work  very   we l l   when  
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suoh  p l a t e s   .are  to  be  p roduoed   as  t h o s e   of  the   " p l a n e "   or  f l a t  

t y p e ,   i . e .   s h a l l o w   p l a t e s .  

$fhen  soup  p l a t e s ,   i . e .   d e e p e r   p l a t e s   than   the  f o r m e r ,   a r e  

p r o d u o e d ,   t h e n   t h i n g s   become  c o m p l i c a t e d   in  t h a t   not   in  a l l  

c a se s   is  d i s t r i b u t i o n   of  the  powder  to  be  p re sBed   s a t i s f a c t o r y   . 

due  to  the  t e n d e n o y   of  the  d r o p p i n g   powder  to  o o l l e c t   in  t h e  

middle   of  the  b o t t o m   of  the  i s o s t a t i o   Membrane,  i f   the  Bides   o f  

a  deep  p l a t e   t end   to  be  more  v e r t i o a l   in  shape  than   h o r i z o n t a l s  

■ - 1 O .  

This  d r awback   c o n s i d e r a b l y   r e d u c e s   p r o d u c t i o n   of  the  a b o v e -  

m e n t i o n e d   p r e s s ,   w h i l e ,   f o r   the  same  r e a s o n ,   p o s s i b i l i t y   o f  

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

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

to  be  v e r t i c a l   in  shape ,   is   p r a c t i c a l l y   e x c l u d e d .  

A n o t h e r   s e r i o u s   d i s a d v a n t a g e   of  the  u n f a v o u r a b l e   s i t u a t i o n   a s  

e x e m p l i f i e d   above  is  t h a t   i t   l i m i t s   p r o d u c t i o n   of  s h a p e s   o t h e r  

than   round  o n e s .   However ,   the  m a r k e t   demand  is  f o r   a  g r e a t e r   j 

v a r i e t y   of  p a t t e r n s   i n v o l v i n g   more  and  more  f ancy   and  odd  -  i 

p r o f i l e s .  

1 5  

2 0 .  

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

fo r   p r e - B h a p i n g   the  powder   to  be  p r e s s e d   does  not  e n a b l e   i t   to  b e ,  

a a p l a « u s e d   f o r   ' s u c h   s q u a r e ,   o b l o n g   and,   ai  any  r a t e ,   i r r e g u l a r  
i 

s h a p e s ,   as  a re   in  g e n e r a l   r e q u i r e d   f o r   c o m p l e m e n t a r y   p i e c e s   : 
i 

i n v o l v e d   in  the  c o m p o s i t i o n   of  c o m m e r c i a l   c r o c k e r y   s e t s .  

fo r   € 

2 5  

An  a l t e r n a t i v e   p r e s s   to  the  above  d i s c u s s e d   p r e s s ,   which  i s  

the  a o s t   w i d e - s p r e a d   and  a c c e p t e d   p r e s s   at  p r e s e n t   f o r   p r o d u c i n g  3 0 .  
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p r e s s e d   c r o c k e r y ,   is  an  h o r i z o n t a l   ax i s   type  of  p r e s s   in  w h i c h  

the  powder  is  s u p p l i e d   and  the  p r e s s e d   p ieoe   is  d i s c h a r g e d   i n  

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

ThiB  p r e s s   mountB  d i e s   p r o v i d e d   wi th   one  or  more  r e c e s s e s   t h a t  

are  a l i g n e d   on  the  same  a x i s .   Said  r e o e s s e s   can  r e c e i v e   c o n v e x  

and  s t a t i o n a r y   punohes   on  the  one  hand  and,  on  the  o t h e r   h a n d ,  

concave   punches   t h a t   are  movable  s i n c e   they  are  c o n n e c t e d   w i t h  

the  c r o s s - s l i d e   of  the  p r e s s .   Con tou r   shapes   and  i n t e r n a l  

p r o f i l e s   of  s a i d   convex  and  conoave   punohes   are  s u b s t a n t i a l l y  

i n f i n i t e   in  number  and  d i f f e r e n t   f r o a   on«  a n o t h e r ,   and  t h i s  

even  in  one  and  the  Bame  die  mounted  in  one  of  s a id   h o r i z o n t a l  

p r e s s e s .  

1  0 ,  

1 5  The  s u p p l y   of  the  c e r a m i c   powder  to  be  p r e s s e d   ta,kes  p l a c e ,  

&b  a l r e a d y   s a i d ,   by  g r a v i t y   in  a  v e r t i c a l l y   conveyed   m a n n e r .  

The  a r r a n g e m e n t   is  ve ry   s i m p l i f i e d   as  oompared  wi th   t h a t   o f  

the  p r e v i o u s l y   d e s c r i b e d   p r e s s ,   s i n c e   bo th   the  volume  b a t o h e r  

and  the  s h a p i n g   s c r a p e r   are  d i s p e n s e d   w i t h .  

2 0 .  

The  die  u n i t   of  s a i d   p r e s s   c o m p r i s e s ,   as  an  example ,   a  c o n v e x  

punch  faBt   on  the  p r e s s   s t r u o t u r e "   which  r e p r o d u c e s   i^ie 

p r o f i l e   of  "the  v i s i b l e   face   of  a  p l a t e   $  s a id   s t a t i o n a r y   p u n o h  

is  l o c a t e d   in  a  r i n g   means  t h a t   is  f i r m l y   s e c u r e d   to  t h e  

movable  die  of  the  p r e s s .   Said  movable  die  and,  t h u s ,   s a id   r i n g  

means,   are  p r o v i d e d   wi th   a  c e n t r a l   groove  t h r o u g h   which  a  

powder  to  be  p r e s s e d   can  f l o w .  

' i n g  2 5  

The  movable  concave   punch,   t h a t   i8  s e c u r e d   to  the  p r e s s   c r o s  

s l i d e ,   r e p r o d u c e s   the  r e a r   of  a  p l a t e ,   i . e .   the  ' f oo t '   s ide   t h  3 0 .  ijepf  i 

8AD  ORIGINAL 



-  6  -  
0 2 2 1 2 2 4  

Thus,   the  w o r k i n g   oyc l e   t a k e s   p l a c e   as  f o l l o w s *  

-  the  movable   die  is  e n t i r e l y   se t   back  so  as  to  p e r m i t   t h e  

convex   s t a t i o n a r y   punch  to  s t a n d   out  in  f r o n t   of  i t ,  

5«  -  in  t h i s   p o s i t i o n ,   the  s t a t i o n a r y   punoh  c l o s e s   the  g r o o v e  

in  b o t h   the  d ie   and  the  r e c e s s - f o r m i n g   r i n g ,   t h e r e b y   t o  

p r e v e n t   the   powder  from  f l o w i n g   t h e r e t h r o u g h ,   I 

-  the   a u t o m a t i o   c y c l e   is  s t a r t e d   upon  f e e d i n g   of  the  concave   j 

movable   punch  which  is  p o s i t i o n e d   at  a  p r e c i s e   d i s t a n c e   to  i 

10.  the  s t a t i o n a r y   oonvex  p u n o h ,  

-  the   movable   die  moves  f o r w a r d   to  e n t i r e l y   e n o l o s e ,   b e s i d e s   j 
j 

the  s t a t i o n a r y   punoh  a l r e a d y   l o o a t e d   t h e r e i n ,   a l s o   a  p o r t i o n  

of  the  movable   punoh  t h a t   is  r i g i d l y   he ld   in  ths  a b o v e - d e s c   r i l -  

ed  p o s i t i o n ,  

15 .   -  by  t h i s   o p e r a t i o n ,   an  i n t e r n a l   ohamber  to  s a i d   r e o e s s   i s  

c r e a t e d   and  is  bounded ,   p e r i p h e r a l l y ,   by  the  die  r i n g   a n d  

the  o p p o s i n g   concave   and  convex   faceB  of  the  two  punches   f a c i n g  
i 

one  a n o t h e r ,   ! 

-  upon  s a i d   moving  f o r w a r d   of  the  d i e ,   the  g roove   in  t h i s   l a t t e r  

2 0 .   iB  s i m u l t a n e o u s l y   c l e a r e d   by  the  s t a t i o n a r y   punch  to  p e r m i t  

f l o w i n g   t h e r e t h r o u g h   of  the  powder   to  be  p r e s s e d   wfrich  w i l l  

f i l l   up  the  ohamber   formed  by  the  two  facing.-   £unche.s  t h e r e b y   # 

to  a o h i e v e   c h a r g i n g   of  the  d ie   u n i t   in  a  p r e f o r m e d   m a n n e r  

c o r r e s p o n d i n g   to  the  f i n a l - p r o f i l e   of  a  p l a t e   to  be  p r e s s e d ,  

2  5.  _  when  f i l l i n g   o p e r a t i o n   is  c o m p l e t e d ,   the  movable   die  i s  

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

the  powder  by  means  of  the  s t a t i o n a r y   p u n c h .  

In  a  s i m u l t a n e o u s   manner ,   the  powder  c o n t a i n e d   in  the  s p a c e  

30.   bounded   by  the  two  o p p o s i n g   punches   is  kept   o o n f i n e d   p e r i p h e r a l -  
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ly  to  t h e r e b y   c r e a t e   the  p r e s s i n g   c o n d i t i o n s ,  

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

the  a s s o c i a t e d   conv«c  s t a t i o n a r y   punoh  i n s i d e   i t ,   is  moved  b a c k  

to  i t s   s t a r t i n g   p o s i t i o n ,   and  the  movable  concave  punch,   v h e i l  

b e i n g   moved  back  to  i t s   s t a r t i n g   p o s i t i o n ,   r e l e a s e s   the  p r e s s -  

ed  p l a t e   which  drops   by  g r a v i t y   onto  an  u n d e r l y i n g   ohute   means  

a r r a n g e d   to  oonvey  the  p l a t e   away  from  the  p r e s s .  

As  i t   s hou ld   be  a p p a r e n t ,   t h i s   ve ry   Bimple  and  p r a o t i c a l   m e t h o d  

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

i n h e r e n t   in  the  d e s c r i b e d   v e r t i c a l   p r e s s e s ,   but  i t   does  n o t  

e l i m i n a t e   the  p rob lems   e n c o u n t e r e d   by  the  m a n u f a c t u r e r s ,   a n d  

even  i t   g i v e s   r i s e   to  some  f u r t h e r   d i f f i c u l t i e s   that  are  d e s c r i b e d  

below  by  way  of  i l l u s t r a t i o n .  

In  f a c t ,   s a i d   d i e - s y s t e m   p r o d u c e s   c o n s i d e r a b l e   b u r r s   t h a t   a r e  
to  be  removed  from  the  p r e s s e d   p l a t e   by  f u r t h e r   d i f f i c u l t   i 

o p e r a t i o n s   vh ioh   cause  the  p r o d u c e d   p i e c e s   to  undergo   p e r i p h e r a l  

s t r e s s e s   w i th   i n c r e a s e d   number  of  r e j e c t i o n s   be ing   i n v o l v e d .   ■ 

A t t e m p t s   at  o b v i a t i n g   thiB  d i s a d v a n t a g e   by  u s i n g   improved   d ie ; ! , ;  

bo th   of  the  i s o s t a t i c   i<yp«  and  p r o v i d e d   wi th   a d d i t i o n a l   pounte::-?  : 

p u n c h e s ,   did  not   prove  s a t i s f a c t o r y ,   p r a c t i c a l l y .  

i 
M o r e o v e r ,   i t   has  been  found  t h a t   d e n s i t y   of  the  p r e s s e d   p i e c e !  

does  not  a p p e a r   to  be  u n i f o r m l y   d i s t r i b u t e d   in  t h i s   l a t t e r  

a i n c « ,   b e c a u s e   of  the  powder  f l o w i n g   by  g r a v i t y ,   the  c o a r s e  

and  heavy  g r a i n s   in  the  powder  t end   to  a c c u m u l a t e   on  t t e b o t -   ! 

torn  Bide  of  the  d i e ,   whi le   the  sma l l   and  l i g h t   p a r t i c l e s   a p p e a r   to  be 

c o n c e n t r a t e d   at  the  top  s ide   t h e r e o f .  

1 0 ,  

15  

2 0 ,  

2 5  

3 0 .  
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ThiB  may  be  a c o e p t e d   f o r   p r o d u c t i o n   of  s o f t - p a s t e ,   t o u g h  

e a r t h e n   p l a t e s ,   whereas   f o r   t h i n   and  t r a n s p a r e n t   p o r c e l a i n   th<i 

a b o v e - m e n t i o n e d   d i s a d v a n t a g e s   become  v e r y   appa ren t   and  make 
i 

f o r   the  p r o d u c t   to  f a l l   in  v a l u e .  

5.  • 

As  a l r e a d y   m e n t i o n e d ,   when  p r e s s i n g   o p e r a t i o n   is  c o m p l e t e d ,  

s a i d   p i e c e s   are  caused   to  drop  onto  an  u n d e r l y i n g   c h u t e   m e a n s  

whioh  does  not   a lways   p e r f o r m   i t s   f u n o t i o n   in  a  very   e f f i o i e n t  

m a n n e r .  
1 0 .  

In  f a c t ,   any  b roken   p r e s s e d   p i e c e s   t end   to  a c c u m u l a t e   on  t h e  

c h u t e   t o g e t h e r   wi th   l o s t   powder  from  the  r e c e s s e s   in  the  d i e  

u n i t ,   a l l   of  which  w i l l   some t imes   h i n d e r   p r o d u c t i o n   to  such  a  

p o i n t   t h a t   the  l i n e   has  to  be  s t o p p e d   in  o r d e r   to  c l e a r   t h e  

15.  c h u t e .   M o r e o v e r ,   not  in  a l l   oa ses   may  the  p i e c e s   be  l e t   t o  

d rop   onto  the  c h u t e ,   and  t h i s   i s ,   f o r   example ,   t r u e   w i t h   somej 

t y p e s   of  b u l k y ,   ve ry   heavy  o b l o n g   p l a t e s   of  which  20  ♦  50%  > 

w i l l   u n d e r g o   c r a c k i n g   a l r e a d y   at  the   p r e s s   l e v e l .  

20  •  Sa id   h o r i z o n t a l   p r e s s ,   w h e i l   b e i n g   s u i t a b l e   f o r   p r o d u c i n g  

s a l a d   p l a t e s ,   is  e n t i r e l y   u n s u i t a b l e   f o r   the  p r o d u c t i o n   o f  

t e a -   and  c o f f e e - c u p s ,   which   would  c o l l i d e   w i th   ooe.  a n o t h e r  

w h i l e   f a l l i n g   to  the  u n d e r l y i n g   chu te   to  make  f o r   more  a n d  

more  r e j e c t i o n s   e t c . . .  

25.   ■ 

F i n a l l y ,   most  d e l i c a t e   m e c h a n i c a l   p a r t s ,   such  as  the  p r e s s -  

i ng   p i s t o n ,   the  columns  and  the  c r o s s - s l i d e   w i l l ,   aven  t h o u g h  

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

p e r i o d   of  t i m e ,   s i n c e   p o n d e r   t ends   to  d e p o s i t   on,  and  s t i c k  

3°  •  t o ,   the   g r e a s e d   s u r f a c e s   to  c r e a t e   a  ve ry   e f f i c i e n t   e m e r y -  
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ground  zone  f o r   e a r l y   wear .   This  phenomenon  a l so   occu r s   on  

v e r t i o a l   a x i s   p r e s s e s ,   but  the  u n f a v o u r a b l e   e f f e o t   is  in  t h i s  

case  l e s s   s i g n i f i c a n t   beoause   of  the  powder  t e n d i n g   to  d e p o s i t  

on  the  p r e s s   bed  or  o  r o s e - m e m b e r   s  bo  as  to  s p a r e ,   at  l e a s t   i n  
5«  p a r t ,   the  main  p i s t o n   and  the  u p r i g h t s .  

i 

Having   r e c o g n i z e d   and  c l a s s i f i e d   some  of  the  most  s t r i k i n g  

d i s a d v a n t a g e s   t h a t   are  e n c o u n t e r e d   on  w i d e l y   used  p r e s s e s   t o - d a y ,  

the  f o l l o w i n g   is  a  d e s c r i p t i o n   of  the  p r e s e n t   i n v e n t i o n   whose  
10-  main  o b j e c t   is  to  r a d i c a l l y   c l e a r   up  a l l   of  the  a b o v e - m e n t i o n e d  

d i f f i c u l t i e s .  

The  above  and  f u r t h e r   o b j e c t s   t h a t   w i l l   a p p e a r   below,   a r e  

a t t a i n e d   by  the  i n v e n t i o n   which  p r o v i d e s   an  h y d r a u l i c   p r e s s  
"•5.  Of  v e r t i c a l   a x i s ,   e q u i p p e d   wi th   a  r o t a r y   t a b l e   or ,   as  an  a l t e i  

n a t i v e ,   a  r o u n d a b o u t   of  movable  punches   which,   in  a d d i t i o n   t o  

p e r f o r m   t h e i r   main  f u n o t i o n   t h a t   is  to  form  one  face   of  a  

p i e c e ,   a l s o   s e r v e   as  the  means  fo r   t r a n s p o r t i n g   the  p l a t e s  

d u r i n g   the  f u r t h e r   s t e p s   p r o v i d e d   by  the  a u t o m a t i c   cyc l e   o f  
o n  cu*  the  p r e s s .  

The  powder  to  be  p r e s s e d   is  s u p p l i e d .   t h r o u g h   a  known  - s y s t e m  

c o m p r i s i n g   a  v a o u u m - m o t o r   pump  by  whioh  powder  is  c o n s t a n t l y  

d e l i v e r e d   to  e  sma l l   bin  a r r a n g e d   above  the  p r e s s .   Seid  b i n  
2 5  is  c o n n e c t e d   by  one  or  more  f l e x i b l e   p i p e s   to  a  b a t c h i n g   a n d  

p r e f o r m i n g   sys t em  a c c o r d i n g   to  the  i n v e n t i o n   which  a c t s  

d i r e c t l y   on  the  movable   punohes ,   t he se   l a t t e r   b e i n g ,   at  e a c h  

t ime ,   p o s i t i o n e d   a x i a l l y   below  sa id   p r e f o r m i n g   b a t c h e r .  

F o l l o w i n g   to  b a t c h i n g   and  p r e f o r m i n g   of  a  p i e c e ,   the  m o v a b l e  
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p u n c h e s   are   moved  to  a  p o s i t i o n   a x i a l l y   below  a  p r e s s i n g   u n i t  

which   in  a d d i t i o n   to  an  h y d r a u l i c   p i s t o n   of  a d e q u a t e   s i z e s ,  

a l s o   i n c l u d e s   a  p r e s s i n g   punch  f o r   p r e s s i n g   the  o o u n t e r - f   aoe  o f  

tie  p m o h t e i c g a t t a o h e d   to  the  a b o v e - m e n t i o n e d   p i s t o n .  

Onoe  the  p r e s s i n g   o p e r a t i o n   is  c o m p l e t e d ,   the   movable  p u n c h e s  

a r e ,   a g a i n   in  s u c c e s s i o n ,   p o s i t i o n e d   u n d e r   a  s u c t i o n - c u p   arm. 

t h a t   w i l l   p i ck   up  a  p r e s s e d   p l a t e   to  d e p o s i t   i t   onto  t u r n -  

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

a l o n g s i d e   the  p r e s s .  

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

i ng   and  f i n i s h i n g   o p e r a t i o n s   are  c o n d u c t e d   s i m u l t a n e o u s l y   by  i 

the   use  of  one  or  more  d i e - u n i t s ,   d e p e n d i n g   on  the  d i f f e r e n t  

s i z e s ,   shapes   and  p r o f i l e s   of  the  p i e c e s   to  be  p r o d u c e d ,   b y  

a d e q u a t e   s e t t i n g   up  of  the  same  p r e s s   each   t i m e .  

F u r t h e r   f e a t u r e s   and  a d v a n t a g e s   of  the  i n v e n t i o n   w i l l   a p p e a r  

from  a  r e a d i n g   of  the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   of  a n  

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

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

of  p l a t e s ,   cups ,   v e s s e l s ,   s p e c i a l   p i . c e s ;   •  e t c .   ,.  which  p r e s s  

is  shown,  by  way  of  a  non  r e s t r i c t i v e   e x a m p l e ,   on  t h e  

a c c o m p a n y i n g   d r a w i n g s ,   in  whioh  I 

-  F i g u r e   1  is  a  f r o n t   view  of  the  p r e s s ,   the  f i n i s h i n g   m a o h i n t  

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

i n v e n t i o n .  

p i f t o e .  
i 

5 .  

1 0 .  

1 5 .  

2 0 .  

2 5 .  

30.  _  F i g u r e   2  i s ,   on  an  e n l a r g e d   s c a l e ,   a  v e r t i c a l   s e c t i o n a l   v i e w  
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of  a  b a t c h i n g ,   p r e f o r m i n g   and  pre  compress   ing  u n i t   which  i s  

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

Bald  u n i t   b e i n g   shown  when  at  r e s t .  

"}•  -  F i g u r e   3  i s ,   on  an  e n l a r g e d   s c a l e ,   the  Bame  view  as  a b o v e  

showing  the  b a t c h i n g ,   p r e f o r m i n g   and  p r e c o m p r e s s i n g   u n i t  

when  in  the  p r e f o r m e d   f i l l i n g   c o n d i t i o n   of  a  powder  to  be  

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

i 

10.  _  F i g u r e   4  i s ,   on  a  t rue   s c a l e ,   a  v e r t i c a l   s e c t i o n a l   d e t a i l  

view  showing   the  c o u n t e r - p u n c h   and  the  movable  lower   p u n c h  

when  p r e c o m p r e s B i n g   s t ep   has  t a k e n   p l a c e ,   a c c o r d i n g   to  the  < 

i n v e n t i o n .   j 

15.  -  F i g u r e   5  1b  a  t r u e   s c a l e ,   v e r t i c a l ,   s e c t i o n a l   view  of  a  p a i r   j 
i  .: 

o  p u n c h e s ,   namely   an  u p p e r ,   c o n c a v e ,   i s o s t a t i c   punch  p r o v i d e d   ' 

w i t h   membrane,   and  a  l ower ,   convex ,   s e m i r i g i d ,   movable  punch}  '■ 
i 

the  a s s e m b l y   b e i n g   shown  at  the  t ime  when  p r e s s i n g   o p e r a t i o n   ' 

has  been  p e r f o r m e d   a o c o r d i n g   to  the  i n v e n t i o n .   j 

20.   : 
i 
I 

-  F i g u r e   6  shows,  in  B e o t i o n a l   v iew,   a  p r e f o r m i n g   and  p r e -  

c o m p r e s s i n g   u n i t   fo r   o c t a g o n a l   ves se l ' s , " '   on'  the*  l e f t ; *   a n d ,  

on  the  r i g h t ,   a  p a i r   of  c o r r e s p o n d i n g   punches   wi th   B w o l l e n ,  i 
i  i 

l ower   s k u l l - l i k e   c o v e r ,   a c c o r d i n g   to  the  i n v e n t i o n .   ; 
25 .   |  j 

j  ! 
-  F i g u r e s   7  to  12  s c h e m a t i c a l l y   show  the  s t e p s   fo r   p e r f o r m -   ;  '- 

ing  one  o p e r a t i n g   c y c l e   of  a  v e r t i o a l   p r e s s   a o c o r d i n g   to  | 

•  the  i n v e n t i o n .  

30.  R e f e r r i n g   now  to  f i g u r e   1,  t h e r e   is  shown  at  1  a  f e e d e r   u n i t  
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f o r   s u p p l y i n g   a  powder  to  be  p r e s s e d }   2  is  a  r e l a y - b i n   wi th   a n  

a s s o c i a t e d   o o n t r o l   meanB  3  fo r   c o n s t a n t   l e v e l   of  a  powder  t o  

be  p r e s s e d }   4  is  a  f l e x i b l e   means  c o n n e c t i n g   the  r e l a y - b i n   t o  

©the  b a t o h i n g   and  f o r m i n g   u n i t   5j  6  is  a  r e v o l v i n g   t a b l e  

5.  c a r r y i n g   the  movable  punohes   7  I  5°"  is  an  e l e c t r o - v a l v e   w i th   a  

movable   n o z s l e   fo r   b l o w i n g   c o m p r e s s e d   a i r   i n t o   the  punch  7  I 

9  is  an  u p p e r   punch  of  the  r i g i d ,   c o v e r e d   type  or ,   as  a n  

a l t e r n a t i v e ,   the  i s o s t a t i o   type,   s e c u r e d   to  the  m o v a b l e  

p i s t o n   rod  of  a  p r e s s i n g   p i s t o n   10,  whioh  b e a r s   a g a i n s t ,   a n d  

10.  i8  r i g i d l y   o o n n e o t e d   to ,   a  s t a t i o n a r y ,   uppe r   o r o s s   member  11  j 

12  is  a  p r e s s   b e d p l a t e   w i t h ,   l o c a t e d   t h e r e i n ,   the  u p r i g h t s   13 

t h a t   s u p p o r t   the  s t a t i o n a r y   ora«B  member  11  to  form,   t o g e t h e r  

t h e r e w i t h ,   the  B t rong   p r e s s i n g   s t r u o t u r e j   14  is  a  c o n t r o l l e d  

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

15.  from  the  p r e s s i n g   p i s t o n   10  in  c o o p e r a t i o n   w i th   r e s e r v o i r s   15 

a r r a n g e d   on  the  s t a t i o n a r y   c r o s s   member  11  j  16  is   a  p r e s s u f e  

b o o s t e r   u n i t   t h a t   is  u t i l i z e d   by  bo th   the  p r e s s i n g   p i s t o n   10 

-when  r i g i d   and  oovered   t y p e s   of  upper   punches   are   u s e d -   a n d  

the  u p p e r   i s o s t a t i o   punch,   i f   t h i s   type  of  u p p e r   punch  i s  

20.   Used  as  an  a l t e r n a t i v e   to  the  r i g i d   t ype ,   f o r   p e r f o r m i n g   f i n a l  

p r e s s i n g !   17  iB  an  o l e o d y n a m i c   c e n t r a l i z e d   s t a t i o n ,   e q u i p p e d  

wi th   motor   pump,  r e s e r v o i r   ,  e x c h a n g e r   and  u s u a l   a u x i l i a r y  

e q u i p m e n t ,   whioh  d e l i v e r s   low"  p r e s s u r e   / o i l '   ' * p - t h e #   serv.o-   _ 

mechan i sms   employed  in  the  a u t o m a t i o   o p e r a t i o n   of  the  p r e s s }  

25.   e-]8  is   a  s u c t i o n - c u p   arm  f o r   s u o k i n g - u p   p r e s s e d   p i e c e   19} 

20  d e s i g n a t e s   the  t u r n p l a t e s   of  a  f i n i s h i n g   or  t r i m m i n g  

machine   21  t h a t   \ i e h p r o v i d e d   wi th   one  or  more  s p o n g i n g   or  m o p i n g  

u n i t B   22  by  which  a  p r e s s e d   p i e o e   is  a c t e d   upon  to  be  t r i m m e d  

at  i t s   p e r i p h e r y *   23  is  an  arm  c a r r y i n g   a  s u c t i o n - o u p   to  w h i o h  

30.  vacuum  is  s u p p l i e d   t h r o u g h   a  f l e x i b l e   pipe  24  c o n n e c t e d   to  a  

vaouuia  pump  (not   shown)}  25  is  a  d i s c h a r g e   b e l t   f o r   d i s c h a r g i n g  

the  p r e s s e d   and  f i n i s h e d   p i e o e s .  
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As  is  a p p a r e n t   from  f i g u r e   1,  a  d e t e r m i n a t i v e   f e a t u r e   fo r   t h e  
i 

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

is  w i d e l y   expanded   in  bo th   shapes   and  p r o f i l e s ,   is  the  p r o v i s i o n  

of  the  b a t c h i n g   and  p r e f o r m i n g   u n i t   fo r   the  p i e c e s   to  be 

p r e s s e d   combined  to  a  p r o p e r   c h o i c e   of  the  t ypes   of  d i e s  

p a r t i c u l a r l y   s u i t e d   to  t h i s   e n d .  

More  s p e c i f i c a l l y   and  as  shown  in  the  e n l a r g e d   s c a l e   view  o f  

f i g u r e   2,  the  above  u n i t   e s s e n t i a l l y   c o m p r i s e s   a  h o u s i n g   8 

inBide   whioh  a  c o u n t e r - p u n c h   27  is  l o c a t e d ,   s a i d   c o u n t e r - p u n c h  

27  h a v i n g   a  p r o f i l e   t h a t ,   u n l i k e   the  oases   known,  does  n o t  

c o r r e s p o n d   to  t h a t   of  the  f i n i s h e d   p i e c e .   This  p r o f i l e   w i l l ,  

in  f a c t ,   be  d e f i n e d   both   on  a  p r e l i m i n a r y   s t u d y   l e v e l   and  b y  

s u b s e q u e n t   p r e s s i n g   and  b a c k i n g   o p e r a t i o n s   c a r r i e d   out  on  i t  

on  a  t r i a l   b a s i s .  

P o s s i b l e   m o d i f i c a t i o n s   to  be  made  to  the  p r o t o t y p e   p r o f i l e   o f  

c o u n t e r p u n o h   27  w i l l ,   i n d e e d ,   be  d e c i d e d   on  a  l a b o r a t o r y   l e v e l   w h e n e v e r  

the  backed   p i e c e   "  shou ld   not  p o s s e s s   such  d i m e n s i o n a l   a n d  

a p p e a r a n c e   f e a t u r e s   as  may  be  r e q u i r e d   by  a  p r o s p e c t i v e   u s e r  

of  the  d i e .  

Thus,  m o d i f i c a t i o n s   may  be  made,  fo r   example ,   to  a  p l a t e   f o o t  

by  the  use  of  an  i n c r e a s e d   or  d e c r e a s e d   amount  of  the  p o w d e r  

c o n c e n t r a t e d   at  t h a t   p o i n t ,   by  only   work ing   on  the  p r o f i l e   o f  

the  c o u n t e r - p u n c h   when,  a l t h o u g h   the  f i n a l   p r o f i l e   and  t i c k -  

ness   h a v i n g   been  r e s p e o t e d ,   the  p l a t e   f oo t   would  not  show  the  . 

same  u n i f   orm  d e n s i t y   as  is  a c h i e v e d   everywhere   on  the  r e m a i n d e r  

of  the  f i n i s h e d   p i e c e .  

The  movable  punoh  7  p r a c t i c a l l y   r e m a i n s ,   in  suoh  c a s e s ,   u n -  

BAD  ORIGJNAL 



-  14  -  2 4  0 2 2 1  

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

d e f o r m a t i o n   of  the  p i e c e s   to  he  o b t a i n e d ,   i t   must  produoe   t h e  

r e q u i r e d   p r o f i l e   in  a  t r u e   m a n n e r .  

5.  Said   c o u n t e r - p u n c h   27  is  made  of  an  e l a s t i c   m a t e r i a l   h a v i n g   |l 

we l l   d e f i n e d   p r o p e r t i e s   which  a l l o w   f o r   c o m p l i a n c e   of  a  p r o t r v . d - ! i  

ing  end  27'  of  s a i d   c o u n t e r - p u n c h   when,  d u r i n g   p r e f o r m i n g   and  : 

pre  compress   ing  of  the  s o f t   m a t e r i a l   f i r m l y   he ld   be tween   s a i d   <\ 

c o u n t e r - p u n c h   and  the  punch  7»  s a i d   end  27  f  w i l l   be  c aused   t o  

10.  b e a r ,   whi le   b e i n g   s w o l l e n ,   on  the  i n c l i n e d   p e r i p h e r a l   p l a n e  

of  s a id   punch  u n d e r   p u s h i n g   e f f e c t   of  p i s t o n   6 5 .  

vDue  to  the  s u r f a c e   of  Baid  c o u n t e r - p u n c h   27  b e i n g   e l a s t i c   i n  

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

1  5  .  ace  which  w i l l   p r e v e n t   s c a l e   f o r m a t i o n   u s u a l l y   e x p e r i e n c e d  

when  r i g i d ,   not  h e a t e d   s u r f a c e s   are   u s e d .  
i 

The  a b o v e - m e n t i o n e d   c o u n t e r - p u n c h   has  t h r o u g h - h o l e s   28  p r o v i d e d  

at  g iven   l o c a t i o n s   on  i t s   s u r f a c e ,   which  s e r v e   the  main  p u r p o s e  

20.   of  p e r m i t t i n g   the  powder  to  be  p r e s s e d   to  p a s s ,   at  a  p r e d e t e r m i n -  

ed  t ime ,   from  an  u p p e r   chamber   in  h o u s i n g   8  to  a  lower   c h a m b e r  

t h a t   ie  d e f i n e d ,   each  t ime ,   by  the  c o u n t e r - p u n c h .   27.  t o g e t h e r  

w i th   a  c o r r e s p o n d i n g   punch  7» 

25.   The1  l o c a t i o n s ,   number  and  s i z e s   of  s a i d   h o l e s   28  w i l l   v a r y  

a o o o r d i n g   to  the  g e n e r a l   shape ,   p r o f i l e ,   t h i o k n e s s   and  s i z e s  

of  what  i t   is  d e s i r e d   to  p r e s s .   , 

Thus,   f o r   each  i n d i v i d u a l   p i ece   or  o b j e c t   to  be  p roduoed   w i t h  

30.  t h i s   s y s t e m ,   t h e r e   w i l l   be  a  p r e c i s e ,   c o r r e s p o n d i n g   c o u n t e r -  
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punch  of  p r o v i d e d ,   which  is  p r o p e r l y   p e r f o r a t e d   so  as  to  meet  - 

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

Any  c o r r e c t i o n s   to  the  o o u n t e r - p u n c h   w i l l   be  c a r r i e d   out  e i t h e r  

"by  r emov ing   exoese   m a t e r i a l   from  p r e d e t e r m i n e d   l o c a t i o n s   on  

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

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

bonded ,   at  the  r e q u i r e d   p l a c e s ,   to  the  c o u n t e r - p u n c h   m a t e r i a l . ,   I 

.  •  Then,  a  p r o p e r   r a d i u s i n g   or  s m o o t h i n g   of  the  thus   c o r r e c t e d  

s u r f a c e s   w i l l   be  e f f e c t e d .  

In  o r d e r   to  s u p p o r t   the  c o u n t e r - p u n c h   27  in  an  a d e q u a t e   c e n t e r e d . ;  

manner  d u r i n g   the  powder  p r e f o r m i n g   and  p r e o o m p r e s s i n g   s t e p  
15.  s u b s e q u e n t   to  the  f i l l i n g   s t e p ,   a  m e t a l , ,   e . g .   s t a i n l e s s   s t e e l  

i 
s u p p o r t   29  is  p r o v i d e d .   j 

Said  s u p p o r t ,   which  is  a l so   p r o v i d e d   wi th   h o l e s   formed  t h e r e i n  

in  one  and  the  same  o p e r a t i o n   as  the  ho les   in  the  u n d e r l y i n g  

c o u n t e r - p u n c h ,   is  r i g i d l y   a n o h o r e d   to  sa id   c o u n t e r - p u n c h   by  j 

h a v i n g   the  e l a s t i c   m a t e r i a l   of  t h i s   l a t t e r   d i r e c t l y   molded  ' 

on  Baid  s u p p o r t   t h a t   has  been  p r e v i o u s l y   t r e a t e d -   so-.-as.  t o  

a o h i e v e   h igh   s t r e n g t h   b o n d i n g   t o g e t h e r   of  the  two  p a r t s .  

T h e r e f o r e ,   the  s u p p o r t   29  and  the  c o u n t e r - p u n c h   27  t o g e t h e r  
25 .   form  one  i n t e g r a l   body.  ThiB  i n t e g r a l   body  is  r i g i d l y   r e t a i n e d  

i n s i d e   the  h o u s i n g   8  by  the  aid  of  Bcrew  means  30  which  make 

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

d i f f e r e n t   r e q u i r e m e n t s .  

P l a c e d   over   the  s u p p o r t   2?  1b  a  movable  p l a t e   31  t h a t   s e r v e s  
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the  p u r p o s e   of  o b t u r a t i n g   the  h o l e s   28  d u r i n g   c e r t a i n   s t a g e s  

of  the  p r e s s   c y c l e ,   Buch,  fo r   example ,   as  t h a t   shown  in  f i g .   2 .  

i 

In  f a c t ,   s h o u l d   a&id  movable  p l a t e   31  -  which  is  of  s t a i n l e s s   j 

5.  s t e e l   and  p r o v i d e d   wi th   h o l e s   in  the  same  manner  as  the  u n d e r -   : 

l y i n g   p l a t e   29  and  c o u n t e r - p u n c h   27  -  not  be  p r o v i d e d ,   powdery  ' 

m a t e r i a l   would  be  l o s t   t h r o u g h   s a i d   h o l e s   28  to  c o n t a m i n a t e   : 

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

p r e s s .  
1 0 .  

Said   o b t u r a t o r   31  is  he ld   in  o o n t a o t   w i th   the  s u p p o r t   29  by  i 

means  of  a  s l i d i n g   b lock   32,  f o r   example ,   of  t e f l o n ,   t h a t   i s  

a c t e d   upon  by  a  s p r i n g   means  33  s e o u r e d   to  the  end  of  a  p i s t o n  

rod  34  a s s o c i a t e d   to  the  f o r m i n g   and  p r e c o m p r e s s i n g   p i s t o n   6 5 .  

1 5 .  

The  o b t u r a t o r   31  is  c o n s t a n t l y   a c t e d   upon  and  he ld   in  p l a c e  

by  a  s p r i n g   means  35  and  an  a s s o c i a t e d   t i e   bar   36  which  i s ,  

in  t u r n ,   f i r m l y   s e c u r e d   to  the  o b t u r a t o r   31  "by  the  a id   of  a  

p in   37  such  t h a t ,   even  in  a b s e n c e   of  e l e c t r i o   power,   an  a d e q u a t e  

20 .   c l o s u r e   of  the  h o l e s   28  can  be  e n s u r e d .  

As  i t   shou ld   be  a p p r e c i a t e d ,   an  e v e n l y   d i s t r i b u t e d   l a y e r   -of  t h e  

powder   to  be  p r e s s e d   is   c r e a t e d   over   the  e n t i r e   s u r f a c e   of  t h e  

o b t u r a t o r   31  and  i s   e n c l o s e d   w i t h i n   the  u p p e r   chamber  of  t h e  

25.   h o u s i n g   8.  ! 

C o n s t a n t   s u p p l y   of  the  powder  to  be  p r e s s e d   is   ensured ,   a s  

m e n t i o n e d   h e r e i n   b e f o r e ,   by  the  c o m b i n a t i o n   of  tbsf   e e d e r   m e a n s  

wi th   a s s o c i a t e d   b in   means  2\  the  l e v e l   c o n t r o l   d e v i c e   3  fo r   | 

30.  s a f e   c o n t r o l   in  case   of  a b s e n o e   of  powder  to  be  p r e s s e d }   o n e  
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or  more  f l e x i b l e   p i p e s   4»  f i g u r e   3,  the  c o r r e s p o n d i n g   ends  38  o f  

vh ioh   ( f i g u r e   3)  are  r i g i d l y   c o n n e c t e d   wi th   a  f l a n g e   39  t h a t  

i s ,   in  t u r n ,   r i g i d l y   s e o u r e d   to  the  p i s t o n   rod  34  of  p i s t o n   6 5 .  

The  lower   e x t r e m i t y   of  s a i d   p ipe   ends  38  d i c t a t e   the  maximum 

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

the  uppe r   chamber   of  h o u s i n g   8 .  

•=>. 

Whenever   s a i d   maximum  l e v e l   dropB  b e c a u s e   of  the  powder  m o v i n g  

down  to  the  lower   c h a a b a r   f ro«t   the  uppe r   chamber ,   the  maximum 

l e v e l   is   a u t o m a t i c a l l y   re  Bet,  w i t h o u t   any  p a r t i c u l a r   c o n t r o l  

means  be ing   to  be  p r o v i d e d   f o r ,   due  to  the  f l o w i n g   p o w d e r  

r u n n i n g   by  g r a v i t y .  

0 .  

Where  no  powder  to  be  p r e s s e d   s h o u l d   be  a v a i l a b l e   in  t h e  

uppe r   chamber   of  h o u s i n g   8  due  to  an  o b s t r u c t i o n   o c c u r r i n g  

in  the  f l e x i b l e   p i p e s   4  and  the  r i g i d   p i p e s   38,  t h e n ,   even  i f  

in  p r e s e n c e   of  c o n s e n t   from  the  c a p a c i t i v e   s e n s o r   3  p r o v i d e d  

on  r e l a y - b i n   2  and  e n s u r i n g   e x i s t e n c e   of  m a t e r i a l ,   the  a u t o m a t i c  

c y c l e   of  the  preB8  w i l l   i m m e d i a t e l y   be  s t o p p e d   s inoe   the  capa i -  

v i t i v e   s e n s o r   40  c o n t r o l l i n g   the  i n t e r n a l   minimum  l e v e l   in  t h e  

u p p e r   chamber  of  h o u s i n g   8  w i l l   warn  of  t h i s   emaxgency  ; 

s i t u a t i o n .   i 

0 .  

S t o p p i n g   of  the  p r e s s   w i l l   a l s o   occu r   i f ,   at  an  i n t e r m e d i a t e  

t ime  be tween   two  c y c l e s   of  the  p r e s s ,   the  f l e x i b l e   p i p e s   4 

and  r i g i d   p i p e s   38  are  not   ab le   to  e n s u r e   t i m e l y   r e s e t   of  t h e  

maximum  powder  l e v e l   in  the  uppe r   chamber  8  due  to  an  e x c e s -  

s ive   and,  t h u s ,   h i g h e r   powder  c o n s u m p t i o n ,   as  a  r e s u l t   of  a n  

• x c e s s i v e l y   h igh  p r o d u c t i o n   r a t e   of  the  p r e s s .  
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T h e r e f o r e ,   the  c a p a c i t i v e   Bensor   40  must  a lways   be  p o s i t i v e   i n ,  

r e s p o n s e ,   whioh  Beans  t h a t   minimum  l e v e l   is  s a f e l y   e n s u r e d .  

A  f i l t e r   4  is  p r o v i d e d   to  e n s u r e   f r e e   a i r   c i r c u l a t i o n   i n s i d e  

the  uppe r   chamber   of  h o u s i n g   8 .  

i 
Where  a  f l u i d i z a t i o n   or  p r e s B u r i z a t i o n   of  the  powders   in  the  i 

uppe r   chamber   of  h o u s i n g   8  Bhould  be  e s s e n t i a l   in  o r d e r   t o  

speed   f l o w i n g   of  the  m a t e r i a l   c o n t a i n e d   t h e r e i n ,   then  a  

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

to  shu t   o f f   the  f i l t e r   •  when  ve ry   h igh   p r e s s u r e   c o n d i t i o n   w i l l  

r e q u i r e   i t .  

1 0 .  

In  a d d i t i o n   to  the  a b o v e - d e s o r i b e d   e l e m e n t s ,   f i g u r e   2  a l s o  

15.  B h o w s , i n   i t s   e n t i r e t y ,   the  b a t o n i n g   and  p r e - f o r m i n g   sys tem  f o r  

the  p i e c e s   to  be  p r e s s e d ^ h e n   in  i t s   r e s t   p o s i t i o n .   This  u n i t  

is  shown,  by  way  of  a  non  r e s t r i c t i v e   exaiLpIe,   as  b e i n g   m e c h a n i c -  

a l l y   o o n n e o t e d   wi th   the  s t a t i o n a r y   u p p e r   c r o s s - m e m b e r   11  t h r o u g h  

a  s u p p o r t   means  43  t h a t   is  p r o v i d e d ,   f o r   example ,   w i t h  

20 .   p r i s m a t i c   g u i d e s   on  which  a  c a r r i a g e   45  can  ^run  or  be  p o s i t i o n e d  

by  meanB  of  a  screw  s p i n d l e   44,  the  c a r r i a g e   45  b e i n g   e q u i p p e d  

wi th   an  a p p r o p r i a t e   t h r e a d e d   r i n g   (no t   shown)  #  c o o p e r a t i n g   w i t h  

the  screw  s p i n d l e   44* 

25-  Screw  means  46  and  a s s o c i a t e d   look   nu t s   47  p e r m i t   the  c a r r i a g e  

45  to  be  xigi l ly   he ld   in  .  the  p o s i t i o n   shown.  When  c h a n g e s   o c c u r  

in  the  type   of  p r o d u c t   to  be  p r e s s e d ,   then   the  e n t i r e   b a t c h i n g  

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

c y l i n d e r   body  5  to  the  c a r r i a g e   45  by  means  of  Bcrews  48  a n d  

30.  c o t t e r   49,  can  be  made  to  occupy  d i f f e r e n t   p o s i t i o n s ,   i f   t h i s   . .a 
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. n e c e s s a r y   to  s u i t   d i f f e r e n t   d e p t h s   of  new  p r o d u c t s .  

In  e f f e c t ,   the  u n i t   shown  in  f i g u r e B   2  and  3  a l l o w s   f o x  

c o n s i d e r a b l e   ease  of  i n d e p e n d e n t   m a n o e u v r i n g   and  a d j u s t i n g  

T>.  o p e r a t i o n s ,   as  w i l l   e x p l a i n e d   f u r t h e r   in  the  f o l l o w i n g .  

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

by  the  p r e s s   e l e m e n t s   43,  44,  45,  e t c . ,   p e r m i t s   p r o d u c t i o n  

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

TO.  in  d e p t h ,   of  c o u r s e ,   by  a l s o   s u b s t i t u t i n g   the  e l e m e n t s .   7,  8 ,  

9,  27,  29  e t c . .  

i 
I 
i In  p r i o r   a r t ,   v e r t i c a l - t y p e   p r e s s e s   f o r   the  p r o d u c t i o n   of  ; 

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

15.  s u b s t a n t i a l   l i m i t a t i o n s   as  d e s c r i b e d   h e r e i n   above;   on  the  j 

o t h e r   hand,   in  known  h o r i z o n t a l   t y p e s   of  p r e s s e s ,   s a id   s p e c i a l  
j 

p l a t e s   are   p r o d u c e d   on  mach ines   h a v i n g   p r o v i s i o n s   fo r   s t r o k e s   [ 

of  i n c r e a s e d   l e n g t h   wi th   r e s p e c t   to  the  same  type  of  p r e s s e s   ! 

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

20.  and  a d d i t i o n a l   c o s t s   are  e n c o u n t e r e d   by  both  the  m a n u f a c t u r e r  

and  the  u s e r .  

In  o r d e r   to  accommodate   t h i s   v e r t i c a l   a x i s - t y p e   of  p r e s s   t o  

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

2=>..waHs  t e n d i n g   to  be  more  v e r t i c a l ,   or ,   in  any  c a s e ,   more  or  l e s s  

t a p e r e d   or  bulging—  out  in  shape ,   the  i n v e n t i o n   p r o v i d e s   a n  

e l e c t r i c   v a l v e   h a v i n g   a  movable  n o z z l e   5&»  f i g u r e   1,  w h i c h  

can  admit   c o m p r e s s e d ,   p r o p e r l y   c a l i b r a t e d   a i r   v ia   a  o o n i c a l  

a p e r t u r e   50  and  a s s o c i a t e d   p a s s a g e s   5 1 .  

3 0 .  
Said  c a l i b r a t e d   a i r   b lowing   may  be  used  under   s p e c i f i c   c i r c u m -  

i 
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s t a n c e s   to  cause   ELight  i n f l a t i o n   or  s w e l l i n g   of  the  e l a s t i c  

membrane  or  B k y . l l - o o v e r   52  (which  is  only   p e r i p h e r a l l y   b o n d e d  

to  the  m e t a l   punch  7)  ia  c o n j u n c t i o n   w i th   the  p r e f o r m i n g   a n d  

pre  compress   ing  a c t i o n   e x e r t e d   t h r o u g h   the  o o u n t e r p u n c h   27  

5.  c o r r e s p o n d i n g   to  the  c o n c e r n e d   p i e c e .  

This  c o n d i t i o n   r e s u l t s   in  a  g e n t l e   c o u n t e r - p r e s s u r e   b e i n g  

c r e a t e d   i n s i d e   the  c o n i o a l   or  n e a r l y   v e r t i c a l - w a l l e d   p i e c e ,  

which  s u b s t a n t i a l l y   r e d u c e s   p r e c o m p r e s s i n g   work  e x e r t e d   on  t h e  

10-  e x t e r n a l   w a l l s   of  the  p i eoe   to  be  h e l p f u l   in  s t r e n g t h e n i n g   i t  

w i th   no  d i f f i c u l t y   a r i s i n g   fo r   any  f u r t h e r   o p e r a t i o n s   i n v o l v e d  

i 

The  punch  7  is  c e n t e r e d   on  the  r e v o l v i n g   t a b l e   by  a  p i e r c e d  

b u s h i n g   53}  i t   is  r i g i d l y   p o s i t i o n e d   by  means  of  a  c o n i c a l  

1  5  .  p in   54  and  r i g i d l y   f a s t e n e d   to  the  t a b l e   by  the  a id   of  s c r e w s  55- 

F i g u r e   3  shows,   in  v e r t i c a l   s e c t i o n a l   v iew,   the  b a t c h i n g   a n d  

p r e f o r m i n g   u n i t   wi th   the  h o u s i n g   8  h a v i n g   been  lowered   onto  t h e  

punch  7j  the  a s s e m b l y   b e i n g   in  the  p o s i t i o n   t h a t   permi ts   f i l l i n g  

2  0.  of  the  lower   chamber   and  s u b s e q u e n t   p r e f o r m i n g   and  p r e o o m p r e s s -  

ing  o p e r a t i o n .  

Said  f i g u r e   3  i l l u s t r a t e s   a  m o d i f i c a t i o n   in  c o n s t r u c t i o n   a n d  

o p e r a t i o n   of  the   movable  punch  71  an i   c e r t a i n   a u x i l i a r y   p a r t s  

25.   t h e r e o f .  

More  s p e c i f i c a l l y ,   s a id   punch  7*  c o m p r i s e s   a  meta l   b a s e - p l a t e  

h a v i n g   a  r i g i d ,   s l c u l l - l i k e   c o v e r i n g   52'  molded  t h e r e o n ,   w h i c h  

iB  o b t a i n e d   from  a  h igh   s t r e n g t h   r e s i n - b o n d e d   meta l   powder  b a s e d  

30.  m a t e r i a l .   This   punch  71  is  p a r t i c u l a r l y   u s e f u l   when  p r o d u c t i o n  
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i n v o l v e s   use  to  be  made  of  c e r amic   powders  c o n t a i n i n g   a b o u t  

1.5  %  of  HgO  wi th   c h e m i c a l   b o n d i n g   a g e n t s   added  t h e r e t o .  

The  d i f f e r e n c e   r e s i d e s   in  t h a t   s a id   punch  7  ' " i s   - c o n n e c t e d  

5.  r e s Q i e n t l y   wi th   the  r o t a r y   t a b l e   6  t h r o u g h   one  or  more  a s s e m b l i e s  

56  which  c o m p r i s e ,   as  v iewed  in  f i g u r e   3»  *  d i s t a n c e   member 

a t t a c h e d   to  the  punch  71,  an  a n t a g o n i s t i c   ("or  r e t u r n )   s p r i n g ,  

and  a  screw  means  f i t t e d   to  the  punch  7  »  which  p e r m i t s   t h e  

a s s e m b l y ,   e x c e p t   fo r   the  s p r i n g ,   to  be  f i r m l y   s e c u r e d   to  s a i d  

1  0  .  p u n c h .  

The  punch  7'  is  c e n t e r e d   on  the  r e v o l v i n g   t a b l e   by  a  t a p e r  

p in   5 5 ' .  

1  5  .  A  f u r t h e r   p a i r   of  c y l i n d r i c a l   p ine   57  s e c u r e d   to  the  punch  71 

are   a r r a n g e d   to  be  v e r t i c a l l y   s l i d a b l e   in  a  f r e e   manner  i n  

c o r r e s p o n d i n g   r e c e s s e s   p r o v i d e d '   in  the  r o t a r y   t a b l e   6.  A 

b e l l o w s   means  59  is  p r o v i d e d   to  p r e v e n t   any  f o r e i g n   m a t t e r   f r o m  

h&raag  sccess  to  be tween   the  work ing   s u r f a c e s   of  punch  7»  and  ! 

20 .   r e v o l v i n g   t a b l e   6.  ,  ! 

The  a b o v e - d e s c r i b e d   a r r a n g e m e n t   p e r m i t s   use"  to""  be  jnada  of  a  

m i n i - v i b r a t o r   (not   i l l u s t r a t e d )   which ,   by  a c t i n g   t h r o u g h   t h e  

p i n s   57  at  the  time  when  the  lower   c a v i t y   is  b e i n g   f i l l e d ,  

2~>.  w i l l   a s s i s t   in  o b t a i n i n g   homogeneous  d i s t r i b u t i o n   of  t h e  

powder,  t h e r e b y   to  a c h i e v e   a  s t i l l   more  improved  q u a l i t y   o f  

the  p r o d u c t ,   i f   n e c e s s a r y .  

All   of  the  above  w i l l   not  i n v o l v e   any  change  in  the  o p e r a t i o n  

30.  of  the  b a t c h i n g   and  p r e f o r m i n g   u n i t ,   so  t h a t   the  m o d i f i e d  
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.punch  7'  may  very   wel l   be  s u b s t i t u t e d   f o r   the  punoh  7  of  f i g u r e  

2 .  

F i g u r e   3  showB  a  p n e u m a t i c ,   d i a p h r a g m   a c t u a t o r   60  which  u n d e r  

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

p a s s a g e   61  ,  w i l l   cause   movement  ■  of  a  h o l l o w   pin  or  s p i n d l e   62* 

This  h o l l o w   p in   62  is  a t t a c h e d   to  the  a c t u a t o r   d i a p h r a g m   a n d  

has  a  t i e   rod  63  passed  t h e r e t h r o u g h   which  iB,  in  t u r n ,   a t t a c h e !  

to  the  o b t u r a t o r   31  t h r o u g h   a  p in   64.  Thus,  sa id   a c t u a t o r   w i l l  

10.  c a u s e ,   at  the  p r o p e r   t ime ,   d i s p l a c m e n t   of  o b t u r a t o r   31  s i n c e  

i t   o v e r r i d e s   the  s p r i n g   35  &nd  the  a s s o c i a t e d   t i e   members  36  \ 

t h a t   are  t h e m s e l v e s   a t t a o h e d   to  o b t u r a t o r   31  • 

As  a  r e s u l t   of  s a i d   d i s p l a c e m e n t   o p e r a t e d   by  a c t u a t o r   60,  t h e  

I^*  h o l e s   28  in  the  o b t u r a t o r   are  c o m m u n i c a t e d   wi th   the  h o l e s   in  t h e  

s u p p o r t   29  and  the  o o u n t e r - p u n c h   2 7 .  

At  t h i s   t i m e ,   powder  c o n t a i n e d   in  the  uppe r   chamber  of  h o u s i n g  

8  commences  to  run  t h r o u g h   s a id   h o l e s   and  i n t o   the  l o w e r  

20-  chamber   t h a t   has  formed  be tween   the  convex  s u r f a c e   of  t h e  

u n d e r l y i n g   punoh  7,  or  7 '»  &»<!  "the  c o u n t e r - p u n c h   2 7 -  

The  f i l l i n g   d e p t h   of  the  s o f t   m a t t e r ,   which  is  the  same  a s  

the  p r e s e t   d i s t a n c e   be tween   the  o p p o s i n g   f a c e s   of  punch  7»  o r  

'^r.   7«,  and  c o u n t e r - p u n c h   27,  is  d i c t a t e d   by  the  s h a p i n g   p i s t o n  

65  in  c o o p e r a t i o n   w i th   the  a n n u l a r   p i s t o n   6 6 .  

Said   c h a r g i n g   dep th   of  the  s o f t   m a t t e r   w i l l   d i c t a t e   the  f i n a l  

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

j O .  
Sa id   p o s i t i o n   i s ,   in  f a c t ,   c o n t r o l l e d   by  the  down  s t r o k e   t h a t  
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the  doub le   a c t i n g   p i s t o n   65  is  c aused   to  p e r f o r m   t h r o u g h   t h e  

p i s t o n   rod  34  a t t a c h e d   to  the  f l a n g e   39  which  i s ,   in  t u r n ,  

c o n n e c t e d   wi th   the  h o u s i n g   8 .  

As  is  known,  d u r i n g   p r o d u c t i o n   on  an  i n d u s t r i a l   s c a l e ,   a 

powder  to  be  p r e s s e d   is  l i a b l e   to  unde rgo   v a r i a t i o n s   i n  

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

Under  t h e s e   c i r c u m s t a n c e s ,   such  v a r i a t i o n s   w i l l   a u t o m a t i c a l l y  

a f f e c t   the  f i n a l   t h i c k n e s s   of  a  p r e s s e d   p i ece   s i n o e ,   w i t h  

both   the  c h a r g i n g   dep th   and  the  s p e o i f i c   p r e s s u r e   of  t h e  

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

b«  of  h i g h e r   or  lower   d e n s i t y   t h e r e b y   g i v i n g   r i s e   to  t h e  

a b o v e - m e n t i o n e d   v a r i a t i o n s   in  t h i c k n e s s .  

5 .  

1 0 .  

1 1 5 .  

In  o r d e r   to  o b v i a t e   t h i s   d rawback   r e l a t e d   to  the  v a r i a t i o n   i 
1  '  i 

in  t h i c k n e s s ,   the  i n v e n t i o n   has  p r o v i d e d   the  a n n u l a r   p i s t o n   I  ! 

66.  This  a n n u l a r   p i s t o n   66  has  an  a d j u s t i n g   r i n g   67  mounted  on  t h £  

lower   th readedend   t h e r e o f ,   which  a d j u s t i n g   r i n g   67  i s ,   in  t u r n ,  

p r o v i d e d   a l l   a round   i t s   c i r c u m f e r e n c e ,   wi th   s p h e r i c a l   r e c e s s e s  

i n t o   which  a  s top   or  l o c k i n g   pin  68  iB  caused   to  f i t   each  t i m e ,   j 
1  j 

t h i s   l o c k i n g   pin  68  b e i n g   p e r m a n e n t l y   u rged   a g a i n s t   the  a d j u s t -  

ing  r i n g   67  by  a  s p r i n g   69.  Thus,  the  maximum  s t r o k e   of  t h e  

a n n u l a r   p i s t o n   66  is  bound,  u p w a r d l y ,   by.  a  be&si&ig  s u r f a c e -   ' 

formed  in  c y l i n d e r   5»  and,  downward ly ,   by  the  b e a r i n g   s u r f a c e  

t h a t   is  a f f o r d e d   by  a  guide   means  70  a t t a c h e d   to  c y l i n d e r   5 

t h r o u g h   screw  means  71  • 

?.  o  . 

21). 

T h e r e f o r e ,   i t   is  a p p a r e n t   t h a t ,   as  v iewed  in  f i g u r e s   2  and  3 ,  

}•■•  the  end  of  the  d o w n - s t r o k e   of  s a i d   a n n u l a r   p i s t o n   66  i s  
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f i x e d ,   w h i l e   the  u p - s t r o k e   of  p i s t o n   66  is  bound  to  the  p o s i t -  
I 

ion  of  the   t h r e a d e d   r i n g   67  whioh ,   in  g o i n g   up,  w i l l   bea r   '■ 

a g a i n s t   the  base  of  gu ide   7 0 .  

Thus,   when  the  a c t u a t o r   is   at  r e s t ,   as  shown  f i g u r e   2,  t h e  

chamber   A,  of  c y l i n d e r   5  is  d i s c h a r g i n g ,   whale  the  c h a m b e r s  

B  and  C  are   u n d e r   p r e s s u r e .   Thus  , t he   p i s t o n   65  w i l l   be  at  i t s  

h i g h e s t   p o i n t ,   the  a n n u l a r   p i s t o n   66  w i l l   bea r   a g a i n s t   t h e  

gu ide   70  and  t h i s   due  to  the  d i f f e r e n c e *   in  s e c t i o n   to  t h e  

a d v a n t a g e   of  chamber   B.  1 0 .  

In  o r d e r   to  cause   l o w e r i n g   of  the  h o u s i n g   8",  chamber  A  is  p u t  

u n d e r   p r e s s u r e   whi le   chamber   B  is  s i m u l t a n e o u s l y   d i s c h a r g e d .  

This  c a u s e s   i n s t a n t a n e o u s   u p - m o t i o n   of  the  a n n u l a r   p i s t o n   66 

which   s t o p s   when  the  t h r e a d e d   r i n g   67  is  s t r i k i n g   a g a i n s t   s a id   g u i d e .  13  

Be  so  en  t  of  p i s t o n   65  w i l l   be  s t o p p e d   when  i t   comes  i n to   c o n t -  

ac t   w i t h   the  top  of  the  a n n u l a r   p i s t o n   66  t h a t   is  he ld   in  t h i s  

p o s i t i o n   by  the  p r e s s u r i z e d   chamber   C.  This  c o n d i t i o n   w i l l   be  

m a i n t a i n e d   t h r o u g h o u t   the  t ime  the  lower   c a v i t y   is  b e i n g  

f i l l e d ,   s i n c e   chamber   C  iB  l a r g e r   in  s e c t i o n   than   chamber  A. 

2 0 .  

I t   is  to  be  i n t e n d e d   t h a t   p r e s s u r e   is  the  same  fo r   a l l   o f  

the  c o n c e r n e d   c h a m b e r s .   Thus,   i f   n e c e s s a r y ,   c o r r e c t i o n   of  t h e  

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

c h a m b e r ,   is  o b t a i n e d   by  ad jus tmen t ,   even  d u r i n g   a u t o m a t i c  

o p e r a t i o n   of  the  p r e s s ,   of  tiae  t h r e a d e d   r i n g   67.  This  r i n g   i s  

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

d e p t h   and  the  s o f t   p r o d u c t   cou ld   a l s o   be  p e r f o r m e d   a u t o m a t i c -  

a l l y   as ,   f o r   example ,   in  the  f i e l d   of  c e r amic   t i l e s .   i 

2 5 .  

3 0 .  
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In  o r d e r   to  p r e v e n t   any  a x i a l   r o t a t i o n   of  h o u s i n g   8  d u r i n g  

l o w e r i n g   t h e r e o f ,   a  p i v o t   72  is  p r o v i d e d .   This   p i v o t   72  i s  

a t t a c h e d   to  the  ' f l a n g e   39  an^  can  s l i d e   in  a  b u s h i n g   73  t h a t  

i s ,   in  t u r n ,   a t t a c h e d   to  a  p r o t r u d i n g   p o r t i o n   of  guide   70* 

5.  A  m a g n e t i c   s e n s o r   74  is  mounted  on  an  a s s o c i a t e d   a d j u s t a b l e  

s u p p o r t   75  an^  iB  d e s i g n e d   to  check ,   at  each  c y c l e ,   a  c o n s t a n t  

p o s i t i o n   a t t a i n e d   by  the  p i v o t   72  s e c u r e d   to  f l a n g e   39* 

Whenever  the  r e p e a t a b i l i t y   of  t h i s   p o s i t i o n   did  not  o c c u r ,  

10.  the  p r e s s   would  be  s t o p p e d   by  f a i l u r e   of  the  s y s t e m .  

On  the  o t h e r   hand,   when  a l l   the  t h i n g s   are  p r o c e e d i n g   in  a  

. r e g u l a r   manner ,   t h e n ,   as  soon  as  the  time  (as  set   by  a  t i m e r )  

f o r   p e r f o r m i n g   the  s t e p   of  f i l l i n g   the  lower   chamber  is  e l a p s e d ,  

15.  the  s t ep   of  p r e f o r m i n g   and  p r e o o m p r e s s i n g   the  p r o d u c t   in  t h e  

chamber   formed  by  punch  7,  or  ] ' ,   and  o o u n t e r - p u n c h   27,  i s  

s t a r t e d .  

Por  t h i s   o p e r a t i o n   to  ocou r ,   the  chamber   C  is  caused   to  d i s -  

20.   charge}   t h u s ,   the  a n n u l a r   p i s t o n   66  w i l l   no  l o n g e r   c o u n t e r a c t  

d e s c e n t   of  p i s t o n   65  which  is  s t i l l   u rged   downwardly   by  p r e s s u r e  

in  chamber  A»  "  •  •'•"";  •  "  
.  •.  "*-  • 

Then,  a  f u r t h e r   down  movement  of  h o u s i n g   8  w i l l   t ake   p l a c e  

25.  unde r   p u s h i n g   a c t i o n   of  p i s t o n   65*  The  m a t e r i a l   to  be  p r e s s e d  

w i l l   t ake   on,  by  c o m p a c t i o n ,   the  same  shape  as  t h a t   of  t h e  

p r o f i l e s   in  i n t i m a t e   c o n t a c t   wi th   which  i t   is  c o n f i n e d   i n s i d e  

the  lower   chamber .   There  w i l l   o c c u r ,   at  t h i s   s t a g e ,   a  s l i g h t  

s w e l l i n g   up  of  the  p r o t r u d i n g   p e r i p h e r a l   p o r t i o n   27'  of  c o u n t e r -  

■i0>  punch  which,  d u r i n g   the  p r e c e d i n g   s t ep   of  f i l l i n g   up  the  loweh: 
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.ohamber ,   has  p r o v i d e d   the  p e r i p h e r a l   s e a l   be tween   the  c o u n t e r r  

punch  and  the  u n d e r l y i n g   p u n c h .  

I t   is  to  be  n o t e d   t h a t   t h r o u g h o u t   the  t i n e   d u r i n g   v h i c h   the-  • 

5.  powder   ±b  p r e f o r m e d   and  p r e o o m p r e s s e d ,   the  a c t u a t o r   60  a n d ,  

t h u s ,   the  o b t u r a t o r   31  »  a^e  in  the  p o s i t i o n   shown  in  f i g u r e   3 

in  which  the  u p p e r   chamber   and  the  lower   chamber   are   k e p t  

c o m m u n i c a t i n g   wi th   one  a n o t h e r   t h r o u g h   the  h o l e s   2 8 .  

10.   This   p a r t i c u l a r   c o n d i t i o n   r e su l t s   in  a  ve ry   l i t t l e   t e n d e n o y   o f  

the  powder  to  f low  back  t o w a r d s   the  uppe r   chamber   d u r i n g   p r e -  

o o m p r e s s i o n   t h e r e o f .   ! 

Anyhow  ,  t h i s   ve ry   s l i g h t   b a o k f l o w   of  the  powder  does  not  a l t e r  

15.   in  any  way  the  r e s u l t   aimed  at   in  the  lower   chamber   and  e n s u r e s  

t h a t   the  h o l e s   28  s h o u l d   not  be  o b s t r u c t e d   d u r i n g   p r e c o m p r e s s -  

ing   of  the  u n d e r l y i n g   p o w d e r .  

At  the  end  of  the  t ime ,   as  p r e s e t   by  a  p r o p e r   t i m e r ,   a l l o w e d  

20.   f o r   the  p r e f o r m i n g   and  prec  empres s   ing  o p e r a t i o n   to  take   p l a c e ,  

the  d i a p h r a g m   a o t u a t o r   60  is  c a u s e d   to  d i s c h a r g e   t h r o u g h   d i s -  

c h a r g i n g   p a s s a g e   61  t h e r e b y   to  permi t -   the  -springy  35-  "to  » o v e  

the  o b t u r a t o r   31  back  to  i t s   r e s t   p o s i t i o n   as  shown  in  f i g u r d   2 .  

25 .   The  t ime  a l l o w e d   f o r   c a r r y i n g   out  p r e f o r m i n g   and  p r e c o m p r e s s - -  

ing  of  the  powder  i s ,   in  the  a o t u a l   p r a c t i c e ,   in  e x c e s s   o f  

t h a t   r e q u i r e d ,   s i n c e   i t   is  d e s i r e d   to  make  sure   t h a t   the  ' 

powder  s h a l l   be  p r e c o m p r e s s e d   w i t h   the  same  s p e c i f i c   p r e s s u r e ,   a t  

each   c y c l e .  

3 0 .  

In  o r d e r   to  e n s u r e   o b t e n t i o n   of  a  more  q u a l i f i e d   p r o d u c t i o n ,  
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jz.  f u r t h e r   e l e o t r o n i o   c o n t r o l   is  p r o v i d e d   which  is  c o n t r o l l e d   j 

by  a  m a g n e t i o   s e n s o r   761  a d j a c e n t   to  the  s e n s o r   74,  to  r e a d  

•  the  p o s i t i o n   of  the  p i v o t   72  when  in  i t s   l owermos t   p o s i t i o n   at, 

r e a c h e d   d u r i n g   the  p r e o o m p r e s s i n g   s t a g e .   This  p o s i t i o n   must ,   • 

5.  in  the  f i r s t   p l a c e ,   "be  i t e r a t i v e   d u r i n g   the  v a r i o u s   c o n s e c u t i v e  

c y c l e s ,   and  whenever   t h i s   shou ld   not  happen,  then  the  s e n s o r  

76  w i l l   g ive   w a r n i n g   of  i t   by  s t o p p i n g   the  p r e s s .  

In  any  c a s e ,   t h i s   s e n s o r   w i l l   s top   the  a u t o m a t i c   cyc le   w h e n -  

10.  eve r   the  rod  72,  c o n n e c t e d   wi th   the  h o u s i n g   8,  vould  move 

beyond  the  programmed  l o w e r m o s t   p o s i t i o n   of  the  sys tem  as  a 

who le .   This  would  mean  a  not  s u f f i c i e n t   volume  of  powder  h a v i n g  

e n t e r e d   the  lower   chamber  in  s p i t e   of  c o n s e n t   from  a l l   of  t h e  

p r e o e d i r i g   e l e c t r o n i c   c o n t r o l s .   I t   cou ld   a l so   denote   a  p a r t i a l  

15-  o b s t r u c t i o n   of  h o l e s   28  or  a  l o s s   of  powder  p e r i p h e r a l l y   | 
i 

o o c u r r i n g   at  the  p r o t r u d i n g   a r ea   27'  which  does  not  p r o v i d e  

f o r   a  t h o r o u g h   s e a l i n g   t h e r e .   Thus,  t h i s   c h e c k i n g   a l l ows   fo r   ' 

d e t e r m i n i n g   in  advance   w h e t h e r   a  p r e fo rmed   and  p recompressed j   p a f t  

w i l l   be  "8ui table&ir   f i n a l   p r e s s i n g   o p e r a t i o n ,   t h e r eby   to  avo id   \ 

20.   such  damages  to  the  uppe r   and  lower   p r e s s i n g   punches   as  a r e  

e x p e r i e n c e d   on  known  p r e s s e s   of  the  v e r t i c a l   or  h o r i z o n t a l  

a x i s   t y p e .   '  ••  •  • 

Infec t ,   in  t hese   p r i o r   known  p r e s s e s ,   the  a b o v e - m e n t i o n e d   c h e c k -  

25>.  ing   only   takes  p l a c e   at  the  f i n a l   p r e s s i n g   s t age   of  sa id   p u n c h e s ,  

b e c a u s e   of  sa id   p r e s s e s   not  u t i l i z i n g   the  p r e s h a p i n g   and  p r e -  

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

At  any  r a t e ,   in  t h i s   c a s e ,   s t o p p i n g   of  the  p r e s s   s o m e t i m e s  

30.  o c c u r s   when  i t   iB  to  l a t e   so  t h a t   the  d ies   are  damaged  even  i f  
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to  a  ve ry   smal l   e x t e n t ,   which   o b v i o u s l y   r e q u i r e s   s t o p p i n g   t h e  

p r o d u c t i o n   to  r e p l a c e   the  dieB  w i th   a l l   the  t r o u b l e s   t h a t   a r e  

l i k e l y   to  be  i n v o l v e d   u n d e r   such  c i r c u m s t a n c e s .  

5.  On  the  o t h e r   hand,   when  a l l   of  the  work  is  t a k i n g   p l a c e   a c c o r d  

ing   to  the   p rogram  as  e s t a b l i s h e d   by  the  a u t o m a t i c   c y c l e   o f  

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

the  p r e a h a p i n g   and  p r e c o m p r e s s i n g   o p e r a t i o n ,   chamber   A  o f  

c y l i n d e r   5  is  put  to  d i s c h a r g e   wh i l e   at  the  same  t ime  c h a m b e r s  

10.  B  and  C  are  p r e s s u r i z e d   and  cause   the  p i s t o n s   and,  t h u s ,   t h e  

p a r t B   c o n n e c t e d   t h e r e w i t h ,   to  "m  o  v  .e  '  to  the  s t a r t i n g  

p o s i t i o n   fo r   a  next   c y c l e .  

Thus,   i t   can  be  a p p r e c i a t e d   from  the  above  d e s c r i p t i o n   t h a t  

l O . a l l   of  the  p r e v i o u s l y   m e n t i o n e d   l i m i t a t i o n s   e x p e r i e n c e d   w i t h  

the  p r i o r   a r t   p r e s s e s ,   of  the  v e r t i c a l   ax i s   t y p e ,   fo r   t h e  

p r o d u c t i o n   of  p l a t e s ,   have  been  removed  by  the  p r e s e n t   i n v e n t i o n .  

In  f a c t ,   the  s h a p i n g   s c r a p e r   is  e n t i r e l y   d i s p e n s e d   w i t h ,   as  w e l l  

ase  are   the  d i s a d v a n t a g e s   i n v o l v e d   in  the  use  of  t h i s   d e v i c e .  

2 0 .  

The  c o m b i n a t i o n   of  the  o o u n t e r p u n c h   27  and  the  f e e d i n g   s y s t e m  

u t i l i z i n g   the  h o l e s   28  to  s u p p l y   the  powder  t h e r e t h r o u g h  

a c c o r d i n g   to  t h i s   i n v e n t i o n ,   p e r m i t s   use  to  be  made  of  d i e s   o f  

any  s h a p e ,   p r o f i l e   and  s i z e ,   o b v i o u s l y   s u b j e c t   to  the  maximum 

2  5.  t o n n a g e   of  the  v e r t i c a l   a x i s   p r e s s   u s e d .  

The  f a c t   of  a p p l y i n g   a  pre  c o m p r e s s i o n   f o l l o w i n g   to  the  c h a r g i n g   o f  

powder   and,  therafcre,  the   p r e f o r m i n g   of  a  s o f t   p r o d u c t ,   as  j 

d i s c l o s e d   by  t h i s   i n v e n t   i o n ,   a l l o w s   fo r   the  p i e o e s t o   be  g i v e n  
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a.  s u f f i c i e n t   c o n s i s t e n c y   p r i o r   to  t h e i r   f i n a l   p r e s s i n g ,   t h e r e - '  

by  to  avo id   the  powder  ' f a l l - b a c k '   phenomenon  t h a t   is  e x p e r i e n c -  

ed  when  u s i n g   a  s h a p i n g   s c r a p e r *  

5.  The  above  and  f u r t h e r   a d v a n t a g e s   are  a t t a i n e d   by  the  a u t o m a t i c  

mode  of  o p e r a t i o n   of  the  i n v e n t i o n ,   which  is  t h o r o u g h l y   c o n t r o l l -  

ed  in  eve ry   i n d i v i d u a l   d e t a i l   by  means  of  e l e c t r o n i c   s t a t i c  

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

p r o d u c t s *  

1 0 .  

F i g u r e   4  Bhows,  on  a  t rue   s c a l e ,   in  s e c t i o n a l   view,  a  p a r t   o f  

the  h o u s i n g   8,  the  c o u n t e r - p u n c h   27,  the  p r o t r u s i o n   27'  when 

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

d u r i n g   p r e o o m p r e s s i o n ,   and  the  lower   punch  7  wi th   i t s   c o v e r i n g  

15.  5 2 .  

Also  shown  in  f i g u r e   4  a r e ,   in  p a r t i c u l a r ,   the  t h i o k n e s s   o f  

the  s u p p o r t   29  and  the  a s s o c i a t e d   o b t u r a t o r   J1  (bo th   of  s t a i n -  

l e s s   B t e e l ) ,   and  the  h o l e s   28  p r o v i d e d   t h e r e i n .  

The  chamber   formed  by  the  punch  7  and  the  c o u n t e r - p u n c h   27  i s  

shown  to  c o n t a i n   a  p l a t e   77  at  the  t ime  when"  pre  s h a p i n g   and  . .  

pre  c o m p r e s s i n g   have  t aken   p laoe   and,  t h u s ,   b e f o r e   the  h o u s i n g  

8  is  r a i s e d ,   the  h o l e s   28  be ing   a l r e a d y   o b t u r a t e d .  

It   is  to  be  no ted   t h a t   the  not  p r e c o m p r e s s e d   powder  r e m a i n i n g  

i n s i d e   the  h o l e s   28  of  the  c o u n t e r - p u n c h   27  and  the  s u p p o r t  

29  w i l l   then   f o r a   very   m i n u t e ,   i n d i v i d u a l   heaps  on  the  m i d d l e  

p a r t   of  p l a t e   77.  On  the  foo t   s ide   of  t h i s   l a t t e r   s a id   r e s i d u a  

powder  w i l l   p r a c t i c a l l y   be  i n e x i s t e n t .   At  any  r a t e ,   t h e s e  

2 0 ,  

2 5  

3 0 .  
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•very  m inu te   heaps  w i l l   be  u n i f o r m l y   a b s o r b e d   and  i n c o r p o r a t e d   ' 

w i t h o u t   any  a l t s r a t i o n ^ i n   p r o f i l e   and  d e n s i t y }   t h e r e   w i l l   b e ,  

a t   the  zones   c o r r e s p o n d i n g   to  s a i d   minu te   h e a p s ,   a  ve ry   s l i g h t  

d i f f e r e n c e   in  p r e c o m p r e s B i o n   at  the  s i i r f aoe   of  the  p r e c o m p r e « s j -  

5.  ed  p i e c e .   I t   has  been  e n v i s a g e d   to  p r o v i d e ,   as  an  a l t e r n a - t i v e  

to  the  o b t u r a t o r   31  i  a  s o r t   of  s t a k e - h o l d e r   t h a t   is  a r r a n g e d  

in  the  u p p e r   chamber  in  h o u s i n g   6  in  such  a  manner   t h a t ,   when 

a c t u a t e d   by  s u i t a b l e   means,   i t   c I o b b s   and  opens  the  h o l e s   2 8 ,  

the  " s t a k e *   of  the  s t a k e - h o l d e r   b e i n g   able   to  p e n e t r a t e   s a i d  

10.  h o l e s   to  a  p o i n t   where  t hey   e x t e n d   s l i g h t l y   i n t o   the  l o w e r  

chamber   w i th   the  pu rpose   of  e l i m i n a t i n g   f o r m a t i o n   of  s a i d  

minu te   h e a p s .   However,  in  view  of  the  i n s i g n i f i c a n t   i n f l u e n c e  

t h e s e   l a t t e r   are   l i k e l y   to  have  on  q u a l i t y   of  the  f i n i s h e d  

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

15.  in  t h i s   i n v e n t i o n ,   at  t h i s   s t a g e .  

By  c o m p a r i n g   the  t h i c k n e s s e s   of  the  p r e f o r m e d   and  p r e c o m p r e s s -  

ed  p l a t e   77,  f i g u r e   4,  and  the  p r e s s e d   p l a t e   19,  f i g u r e   5 ,  

bo th   of  t h « s e   p l a t e s   b e i n g   shown  on  1:1  s c a l e ,   i t   w i l l   be  s e e n  

20.   t h a t   the  t h i o k n e s a   r a t i o   is  abou t   1 / 1 - 4   w h i l e ,   in  g e n e r a l ,   t h e  

Boft   to  p r e s s e d   r a t i o   of  the  powdery   a t o m i z e d   p r o d u c t s   r a n g e s  

from  1 / 1 . 8   to  1 / 2 . 2 .   •  '  •  . .   • - .  

As  the  p r i o r   a r t   presBeB  w i t h   e i t h e r   v e r t i c a l   or  h o r i z o n t a l  

25 .   a x i s ,   f o r   the  p r o d u c t i o n   of  p l a t e s ,   are  not   p r o v i d e d   wi th   the  p i e c e  

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

o b v i o u s l y   o p e r a t e   wi th   the  a b o v e - m e n t i o n e d   c o m p r e s s i o n   r a t i o s ,  

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

the  s o f t   p r o d u c t .  

3 0 .  

The  d i f f e r e n o e   in  t h e s e   c o m p r e s s i o n   r a t i o s ,   namely   1 /1»4  i n  

a n d ,  
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.the  p r e s e n t   case  to  about   1/2  in  the  cases   known,  c o r r e s p o n d s   - 

to  a  g r e a t e r   a i r   c o n t e n t   of  the  powder  in  the  l a t t e r   case  wi"Vh 

r e s p e c t   to  the  f o r m e r .  

In  f a c t ,   in  the  p r i o r   a r t ,   v e r t i c a l   or  h o r i z o n t a l   p r e s s e s ,   t h e  

a u t o m a t i c   p r e s s i n g   c y c l e   c o m p r i s e s   at  l e a s t   one  f i r s t   l o w  

p r e s s u r e ,   slow  p r e s s i n g   s t ep   fo r   d e a e r a t i n g   the  powder  c o n t a i r e d  

in  a  s o f t   s t a t e   in  t h e i r   d i e s ,   and  at  l e a s t   one  f u r t h e r   h i g h  

p r e s s u r e ,   r a p i d   p r e s s i n g   s t ep   for   f i n a l   .  s i n t e r i n g   of  the  p i e c e .    ̂

I  ! 
Said  f i r s t   p r e s s i n g   s t e p   fo r   d e a e r a t i n g   the  powder ,   which  is  \ 

e s s e n t i a l   in  c o n v e n t i o n a l   p r e s s e s ,   r e q u i r e s   t h a t ,   in  the  i s o s t j   t j i e  

o  . 

1 0 .  

I 
or  not  i s o s t a t i c   d ieB,   c o n s i d e r a b l e   c l e a r a n c e s   be  p r o v i d e d  

be tween   the  moving  p a r t s   in  o r d e r   to  a l low  a i r   e s c a p i n g .   The 

c l e a r a n c e s   s i g n i f i c a n t l y   i n c r e a s e   wi th   the  time  due  to  t h e  

f a c t   t h a t   e s c a p i n g   of  a i r   c o n t a i n e d   in  the  powder  t e n d s   t o  
I 

draw  a l o n g   d u s t ,   o f t e n   very   a b r a s i v e   in  n a t u r e ,   which  wears  ' 

away  the  edges  of  the  g e n e r a l l y   . ha rdened   punches   and  the  r i n g s   j 

of  the  d i e s   in  which  the  punches   s l i d e .  

In  a d d i t i o n   to  t h i s   phenomenon,   t h e r e   is  to  be  c o n s i d e r e d   a n  

i n c r e a s e d   wear  of  the  a b o v e - m e n t i o n e d .   e l e m e n t s   due  to  f r e q u e n t  

m i s m a t c h i n g   of  the  moving  p a r t s .  

Al l   of  the  above  w i l l   p r a c t i c a l l y   r e s u l t   in  the  f o r m a t i o n   of  ' 

p e r i p h e r a l   b u r r s   or  f i n s   which  i m p a i r   the  edges  of  t h e  

p r e s s e d   p i e c e s .  

1 5 .  

2 0 ,  

o=; 

The  b u r r s   are   to  be  removed  oh  a u t o m a t i c   mach ines   t h a t   a r e  

30.  very   c o m p l i c a t e d   and  e x p e n s i v e   s inoe   they  have  to  o p e r a t e   on  
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i 
crude  and,   t h u s ,   d e l i c a t e   p i e c e s ,   j 

This  d i s a d v a n t a g e   is  a t i l l   more  s i g n i f i c a n t   in  h o r i z o n t a l   p r e s s e s  

which,   due  in  p a r t i c u l a r   to  the  p r i n c i p l e   of  c o n s t r u c t i o n   o f  

5.  t h e i r   d i e s ,   w h e t h e r   i s o s t a t i o   or  n o t ,   are   not  ab le   to  p e r f o r m   I 

p r e s s i n g   in  the  p u n c h - t o - p u n c h   or  p u n c h - t o - d i e   mode,  or  in  t h e  

s o - c a l l e d   ' m i r r o r   'mode,  as  used  in  the  t i l e   a r t ,   whioh  e n a b l e s  

to  r e d u o e ,   at  l e a s t   on  one  f a c e ,   f o r m a t i o n   of  b u r r   to  be  r e m o v e d .  

1C.  The  c o s t   of  d e b u r r i n g   the  p r e s s e d   p i e c e s   i s ,   i n d e e d ,   ve ry   h i g h ,  

s ince   a  p e r m a n e n t   c o n t r o l   must  be  done  on  both   the  f i n i s h e d  

p iece   and  the  t r i m m i n g   t o o l s ,   which  l a t t e r ,   however   a d e q u a t e  

they  may  be,  u n d e r g o   very   r a p i d   wear  and  n e c e s s i t a t e   c o n t i n -  

uous  a d j u s t m e n t   and  per iodical   r e p l a c e m e n t .  

I } .  
I 

By  t h i s   i n v e n t i o n ,   a l l   of  the  above  d rawbacks   are  s u b s t a n t i a l l y  

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

the  t ime  the  powder  is  p r e c o m p r e s s e d   be tween   the  lower   m o v a b l u  

punch  7  and  the  c o u n t e r - p u n c h   27.  At  t h a t   s t a g e ,   a i r   c o n t a i n e d  

20-  in  the  powder  in  the  l ower   chamber   is  blown  out  t h r o u g h   t h e  

ho l e s   28  in  c o u n t e r p u n c h   2 7 .  

By  summing  up  the  s e c t i o n s   of  h o l e s   28,  i t   a p p e a r s   t h a t   a  

s u b s t a n t i a l l y   l a r g e   s e c t i o n   iB  a v a i l a b l e   fo r   the  a i r   to  e s c a p e  

25 .   t h e r e t h r o u g h   in.  s p i t e   of  the  f a c t   t h a t   i t   haB  to  get  i t s   way 

t h r o u g h   the  s o f t   powder  c o n t a i n e d   in  h o l e s   28.  This   c o n f i r m s  

and  e x p l a i n s   the  . d e s c r i b e d   s l i g h t   f l o w - b a o k   of  powder  a n d  

a i r   from  the  lower   chamber   in  h o u s i n g   8  toward  the  u p p e r  

chamber ,   and  t h i s   wh i l e   powder  is  b e i n g   p r e o o m p r e s s e d .  

3 0 .  

Because  of  t h i s   a l m o s t   c o m p l e t e   e l i m i n a t i o n   of  a i r   in  t h e  
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• p r e c o m p r e s s e d   p i eoe   77»  c l e a r a n o e B   p r o v i d e d   f o r   in  the  d i e s  

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

or  the  l i k e ,   ar«  e n t i r e l y   d i s p e n s e d   w i t h ,   s i nce   u n n e c e s s a r y ,  

by  the  use  of  t h i s   i n v e n t i o n .  

Hore  s p e c i f i c a l l y ,   r e f e r e n c e   is  made  to  f i g u r e   5  which  is  a  

1:1  s c a l e ,   p a r t i a l   s e c t i o n a l   view,  showing  a  p a i r   of  p u n c h e s  

d u r i n g   f i n a l   p r e s s i n g   of  p l a t e   19»  i 

10.  The  u p p e r   punch  9,  of  the  i B o s t a t i c   t y p e ,   is  a t t a c h e d   to  t h e  

p i s t o n   rod  of  the  p r e s s i n g   p i s t o n   10,  f i g u r e   1 .  

Said  punch  i n c l u d e s   a  p r e f a b r i c a t e d ,   high  p r e s s u r e   d i a p h r a g m  

or  membrane  78  whose  p e r i p h e r a l   s e a l i n g   is  e n s u r e d   by  a  r i n g  

15-  79  and  the  p r o v i s i o n   of  c l o s e - s e t   screw  means  80  which  f a s t e n  

s a i d   r i n g   to  trie  uppe r   punch  9  by  f i r m l y   p re s s i j qg ' t he   membrane  

edge  in  b e t w e e n .  
I |- i I 

More  p r e c i s e l y f   as  viewed  in  f i g u r e   5,  the  o i P t i g h t   s ea l   fo r   ; 

20 .   the  h igh  p r e s s u r e   o i l   i n t r o d u c e d ,   at  the  time  of  the  f i n a l   j 
i 

p r e s s i n g   s t e p ,   t h r o u g h   the  p a s s a g e s   81,  82,  83,  84  p r o v i d e d  

in  the  uppe r   punch  9»  A*  e n s u r e d   by  the  p a r t i c u l a r   p e r i p h e r a l  

p r o f i l e   85»  The  t h r e a d e d   c o n n e c t i o n   86  e n s u r e s   s e a l i n g   of  t h e  

end  of  the  f l e x i b l e   pipe  t h a t   iB  c o n n e c t e d   to  sa id   i s o s t a t i c  

25 .   punch.   Oil  at  high  p r e s s u r e   is  s u p p l i e d ,   at  the  r e q u i r e d   t i m e ,  

from  a  s u i t a b l e   motor   pump  u n i t   or  a  p r e s s u r e   b o o s t e r .  

Also  shown  in  f i g u r e   5  iB  the  ohamber  87  t h a t ,   d u r i n g   t h e  

p r e s s i n g   s t e p   shown,  iB  f i l l e d   up  wi th   h igh  p r e s s u r e   o i l .  

3 0 .  The  lower   movable  punch  7t  t h a t   is  a d e q u a t e l y   p r o v i d e d   w i t h  
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s  n o n - s t i c k i n g ,   s e l f   - c l e a n i n g ,   s k u l l - l i k e   e l a s t i c   c o v e r i n g  

52,  r e p r o d u c e s   the  v i s i b l e   f a c e   of  a  p l a t e ,   whi le   the  membrane  

78  r e p r o d u c e s   the  r e a r   p a r t ,   i . e .   the  f o o t   s i d e   t h e r e o f .  

5.  ThiB  p r e c i s e   a l l o c a t i o n   of  f u n c t i o n s   to  bo th   the  c o v e r i n g  

52  and  the  membrane  78,  is  of  b a s i c   i m p o r t a n c e   from  a  p r a c t i c a l  

p o i n t   of  v iew.   In  f a c t ,   the  v i s i b l e   s ide   of  a  p l a t e   must  b e  

f r e e   from  any  t e c h n i c a l   d e f e c t s   or  b l e m i s h e s ,   and  the  s e m i -  

r i g i d   s u r f a c e   of  the  s k u l l - l i k e   c o v e r i n g   52  is  e s p e c i a l l y  

10.  a d a p t e d   to  answer   t h i s   r e q u i r e m e n t .   On  the  -other   hand,   t h e  

membrane  78  has  the  p a r t i c u l a r   funct ion  of  a p p l y i n g   a  s p e c i f i c ,  

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

of  p l a t e   19  i n c l u d i n g   the  p l a t e   f o o t .   Thus,  in  r e s p e c t   of  t h i s  

e l e m e n t ,   ve ry   s l i g h t   i m p e r f e c t i o n s   may  be  a l l o w e d   f o r ,   s i n c e  

15.  t h e s e   are   l e s s   a p p a r e n t   on  the  r e a r   of  a  p l a t e .  

As  shown  in  f i g u r e   5,  the  s k u l l - l i k e   o o v e r i n g   52  and  the  membrane  

78  have ,   at  t h e i r   r e B p e o t i v e   p e r i p h e r a l   zoneB,  a  r a d i a l l y   e x t t e n d -  

ed  end-  p o r t i o n   c o r r e s p o n d i n g   to  the  edge  of  *  p r e s s e d   p l a t e .  

20 ,   Dur ing   f i n a l   p r e s s i n g   s t e p ,   s a i d   two  r a d i a l l y   e x t e n d e d   e n d -  

p o r t i o n s ,   the  p e r i p h e r a l   i n c l i n e d   p l a n e   of  punch  7  and  t h e  

o p p o s i n g   p a r t   of  membrane  78,  w i l l   be  in  c o n t a c t   wi th , ,   a n d  

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

e x e r t e d   on  the  membrane,   so  t h a t   t h i s   l a t t e r   is  de formed   on  

25 .   a l l   p o i n t s   of  i t s   s u r f a c e ,   i n c l u d i n g   the  a b o v e - m e n t i o n e d   p o r t i o i f . .  

As  no  i n t e r s p a o *   e x i s t s   b e t w e e n   s a id   two  s u r f a c e s   i t   is  e n s u r e d :  

t h a t   no  b u r r   in  any  form  w h a t s o e v e r   iB  p r o d u o e d ,   a c o o r d i n g   to  •  :; 

the  i n v e n t i o n .   Thus,   t h i s   i n v e n t i o n   has  s u p p r e s s e d   a l l   of  the  ; 

s c r a p i n g ,   f i n i s h   or  t r i m m i n g   o p e r a t i o n s   t h a t   are  to  j 

30.  be  c a r r i e d   out  when  p l a t e B   are'  p r o d u c e d   on  p r e s s e s  
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of  the  p r i o r   a r t .   Only  a  f i n a l   wet  moping,   or  s p o n g i n g   o p e r a t i ,  

ion  w i l l   be  r e q u i r e d   and  1b  a  s imple   o p e r a t i o n   u s e f u l   i n  

s m o o t h i e   the  edge  of  any  type  of  p l a t e ,   a  p a r t   from  the  t y p e  

of  p r e s s   or  p r o d u c t i o n   i n v o l v e d .  

In  u s e ,   the  uppe r   punch  9  is  moved  down  to  a  p o i n t   above  t h e  

p r e o o m p r e s s e d   p i ece   77  so  as  to  encompass   i t   w i t h o u t   b e i n g   i n  

6 6 n t a c t   t h e r e w i t h .   The  membrane  78,  whei l   s t i l l   a d h e r i n g   t o  

the1  s t e e l   of  the  punch  9,  s i noe   s t i l l   in  a  d i s c h a r g i n g   s t a g e  

10.  at  t h i s   - t ime,   is  p o s i t i o n e d   by  the  p r e s s i n g   p i s t o n   10  ( f i g u r e  

1)  at  a  few  10th  d i s t a n o e   to  the  p i ece   77  ( f o o t   s i d e )   to  : 

be  p r e s s e d .  

The  same  d i s t a n c e   as  above  is  alBo  m a i n t a i n e d   be tween   t h e  

15.  i n c l i n e d   p e r i p h e r a l   p l ane   of  punch  7  and  the  o p p o s i t e   s u r f a c e  

of  membrane  78.  The  uppe r   chamber   of  p i s t o n   10  is,  at  t h i s   t i m e ,  

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

thus   l o c k e d   p i s t o n   alBo  h a v i n g   the  f u n c t i o n   of  r e s i s t i n g   u p -  

ward  movement  of  the  i s o s t a t i c   upper   punch  9,  at  the  t i m e  

20 '   when  the  membrane  78  is  b e i n g   p r e s s u r i z e d .   Then,  low  p r e s s u r e  

o i l   s u p p l i e d   by  the  c e n t r a l i z e d   sys tem  17,  1b  a d m i t t e d   to  t h e  

i s o s t a t i c   punch  9  t h r o u g h   p a s s a g e   8 1 , a ? , 8 ^ 8 4   f o r   p r e c h a r g i n g  

or  f i l l i n g   the  chamber  87.  This  c a u s e s   the  membrane  78  to  be  

d i s p l a c e d   so  that,,  by  i t s   coming  i n t o   c o n t a c t   wi th   the  p r e -  

25,   shape-d  and  p r e c o m p r e s s e d   p l a t e   77,  i t   w i l l   app ly   a  f i r s t  

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

Said  c o m p r e s s i o n   p e r m i t s   any  r e s i d u a l   a i r   c o n t a i n e d   in  t h e  

p r e c o m p r e s s e d   p i ece   77  to  e s c a p e   t h r o u g h   the  gap  be tween   t h e  

10.  i n c l i n e d   p e r i p h e r a l   p l a n e   of  punch  7  and  the  f a c i n g   s u r f a c e  
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-of  membrane  78.  T h e r e a f t e r ,   high  p r e s s u r e   o i l   p r o v i d e d   in  t h e -  

mean  time  by  the  p r e s s u r e   b o o s t e r   16  ( f i g u r e   i ) , i s   i m m e d i a t e l y  

a d m i t t e d   upon  the  low  p r e s s u r e   o i l   a c t i n g   on  the  m e m b r a n e ,  

and  f i n a l   p r e s s i n g   of  the  p l a t e   19  is  c aused   to  ocour   i n s t a n -  

5.  t a n e o u s l y .   A d m i s s i o n   of  h igh   p r e s s u r e   p r o d u c e s   f u r t h e r  

s u b s t a n t i a l   d e f o r m a t i o n   of  membrane  78  and,   t h u s ,   i n s t a n t a n e o -  

s u p p r e s s i o n   of  the  a b o v e - m e n t i o n e d   gap,  which  p r e v e n t s   a n y  

p o s s i b l e   f o r m a t i o n   of  b u r r .  

■is 

10.   An  e l e c t r o n i c   manomete r   c a u s e s   the  f i n a l   p r e s s i n g   of  the  p l a t   j 

to  come  to  an  end  as  soon  as  a  p r e s e t   p r e s s u r e   is  r e a c h e d .  

The  p i s t o n   10  and  the  uppe r   punch  9  a t t a c h e d   t h e r e t o   are  move  1 

back  to  t h e i r   s t a r t i n g   p o s i t i o n   t h e r e b y   to   r e l e a s e   the  p l a t e  

19  and  the  c o r r e s p o n d i n g   lower   movable  punch  7,  t hepe   l a t t e r .  

15.   b e i n g   then   moved  to  a  p o s i t i o n   b e n e a t h   the  r e v o l v i n g   s u c t i o n -  

oup  arm  which  w i l l   b r i n g   the  p l a t e   19  to  a  t r i m m i n g   m a c h i n e  

21  ( f i g u r e   1 ) .  

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

20 .   punch  7  to  the  t u r n p l a t e   20  of  f i n i s h i n g   machine  21  ( f i g u r e    ̂

1)  is  c a r r i e d   out  in  the  same  manner  as  In  c o n v e n t i o n a l  

v e r t i c a l   p r e s s e s   f o r   p r o d u c i n g   p l a t e s - ,   ~tha?t  .is*  to  aay  4n  
^  . ^  

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

such  shocks   and  m a l f u n c t i o n i n g   as  are  e x p e r i e n c e d   on  i?he 

25 .   '  d i s c h a r g i n g   s y s t e m s   a s s o c i a t e d   with  the  p r i o r   a r t   h o r i z o n t a l   p r e s s e s ,   t h i  

b e i n g   aChieved,by-&8pa9Baxtpx«BB,withP^t  any  l i m i t a t i o n s   as  t o  

the  shape ,   p r o f i l e   or  we igh t   of  the  p r o d u c t   o b t a i n e d   a c c o r d -  

ing  to  the  i n v e n t i o n .  

30.  Moreove r ,   the  i n v e n t i o n   e n s u r e s   s t i l l   more  p r o t e c t i o n ,   s i n c e ,  
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,as  a l r e a d y   d e s c r i b e d ,   the  p r e s s e d   p i e c e s   19  are  conveyed   t o  

the  f i n i s h i n g   machine  21  s u b s t a n t i a l l y   t u r n e d   u p s i d e   down,  

i . e .   such  aB  they   are  p r e s s e d !   a  c o n d i t i o n   p e r m i t t i n g   them 

to  be  e a sy   r e c e i v e d   on  the  r e s p e c t i v e   t u m p l a t e s   20,  w h i c h  

5.  l a t t e r   have  p r o f i l e s   and  u t i l i z e   m e c h a n i c a l   a r r a n g e m e n t s  

e q u i v a l e n t   to  those   of  the  movable  punches   7  °f  "the  p r e s s  

a c c o r d i n g   to  the  i n v e n t i o n .   | 

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

10.  is  of  p r i m a r y   and  d e c i s i v e   i m p o r t a n c e   fo r   p e r m i t t i n g   e x t e n s i o n  

of  a l l   of  the  a b o v e - d e s c r i b e d   p e c u l i a r i t i e s   and  a d v a n t a g e s  

of  the  i n v e n t i o n   from  the  range   of  the  p r e s s e d   p l a t e s   to  a n y  

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

w i t h o u t   any  r e s t r i c t i o n s   as  to  the  shape ,   p r o f i l e   and  s i z e  

I'D.  of  such  p r o d u c t s .   Moreove r ,   the  i n v e n t i o n   o f f e r s   the  s i g n i f i c a n t  

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

ab le   on  one  and  the  same  v e r t i c a l   p r e s s ,   by  the  use  of  e i t h e r   s i n g l e   o r  

m u l t i p l e   d i e s ,   wi th   the  only  p r o v i s i o n   '  tha t -   the   e x t e r n a l   s i z e s   o f  

s a i d   d i e s   *b  e  such  as  to  e n a b l e   them  to  be  i n t r o d u c e d   i n t o  

20.   the  p r e s s .  

As  a  non  r e s t r i c t i v e   example  of  what  has  been  sa id   ^here in   a b o v e ,  

f i g u r e   6  is  a  v e r t i c a l   s e c t i o n a l   view  showing  a  h o u s i n g   8»,  a  '  * 

c o u n t e r p u n c h   27s,   a  s u p p o r t   29'  and  a s s o c i a t e d   o b t u r a t o r   J1  ' 

~i-~-.  t o g e t h e r   w i th   v a r i o u s   c o m p l e m e n t a r y   p a r t s ,   a  r e s p e c t i v e  

i s o s t a t i c   uppe r   punch  9!  and  the  c o r r e s p o n d i n g   movable  semi-   j 

r i g i d   lower   punch  7f,   a l l   of  which  are  p r o v i d e d   in  r e l a t i o n   ! 

to  an  o o t a g o n - s h a p e d   v e s s e l   d e s i g n a t e d   by  numera l   77  *  a n d  

shown  at  the  time  when  i t   has  been  p r e s h a p e d   and  p r ecompres s*   d 

30.  by  the  combined   a c t i o n   of  c o u n t e r p u n c h   27"  and  s k u l l - l i k e   j 

i  | 
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. - cover ing   52  '»  unde r   a o t i o n   of  a i r   p r e s s u r e   BUpplied  v i a   t h e  

p a s s a g e s   51  '  t h a t   are  in  t u r n   fed  t h r o u g h   the  movable  n o z z l e  

of  the  e l e c t r i c   v a l v e   56.  P r e s s u r i z a t i o n   of  the  membrane  5 2 '  

b a l a n c e s ,   in  the  case   of  h o l l o w ,   va ry   deep  b o d i e s ,   the  a c t i o n  

of  the  c o u n t e r - p u n c h   27  '  to  e n s u r e   a d e q u a t e   c o n s i s t e n c y   of  ; 

the   p r e s h a p e d   p i e c e   77*  b e f o r e   i t s   f i n a l   t r a n s f o r m a t i o n   i n t o  

p i e c e   19  '  u n d e r   combined   a o t i o n   of  the  i s o s t a t i c   punch  $*  a n d  

the  movable   l o w e r   punoh  7*»  r i g h t   s i d e .   As  shown  in  f i g u r e   6 ,  

s a i d   two  punches   d i f f e r   on ly   in  shape   and  s i z e   from  t h e  

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

oups ,   pans  and  o t h e r   l i k e   or  c o m p l e m e n t a r y   p i e c e s .  

F i g u r e   6  alBo  shows  the  d i f f e r e n c e s   in  i n t e r n a l   and  e x t e r n a l  

p r o f i l e s   of  the  p r e s h a p e d   p i e c e   77'  wi th   r e s p e c t   to  t h e  

f i n i s h e d   p i e c e   19'  • 

1 0 ,  

1 5 ,  

This  f l e x i b i l i t y ,   t h a t   is  only  a c h i e v e d   by  the  p r e s e n t   i n v e n t -  

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

i n d e p e n d e n t l y   of  the  f i n i s h e d   p i e c e s   r e q u i r e d .   In  f a c t ,   a s  

d e s c r i b e d   h e r e i n   b e f o r e ,   by  easy   i n t e r v e n t i o n   on,  f o r .   e x a m p l e ,  

the  c o u n t e r - p u n c h   2 7 ' ,   i t   is  p o s s i b l e   to  make  a p p r o p r i a t e  

m o d i f i c a t i o n s   or  a d a p t a t i o n s   of  the  p r o f i l e   of  p r e f o r m e d  

p i e c e   77'  in  o r d e r   to  a o h i e v e   a  p e r f e o t   and  homogeneous  f i n a l  

p r e s s e d   shape  19'  *  &  f e a t u r e   of  p r i m a r y   i m p o r t a n o e   in  v i e w  

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

2 0 ,  

2 5 ,  

The  o p e r a t i o n   of  the   p r e s s   and  the  a s s o c i a t e d   d i e s ,   a e o o r d i n g  

to  t h i s   i n v e n t i o n ,   is  d e s c r i b e d   below  in  r e l a t i o n   to  f i g u r e s  

7  to  1 2 .  

F i g u r e   7  shows  the   ;}ust  p r e s s e d   p l a t e   19  when  i t   has  b e e n  

3 0 .  

i  
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- p i c k e d '   or  Bucked-up  by  the  s u c t i o n - c u p   arm  1 8 .  

Sa id   p l a t e   w i l l   then   be  d e p o s i t e d   on  a  t u r n p l a t e   20  of  t h e  

f i n i s h i n g   inaohine  21  to  be  s u b j e c t e d   to  a  wet  s p o n g i n g   o r  

moping  o p e r a t i o n ,   c a r r i e d   out  by  moping  or  s p o n g i n g   u n i t s   2 2 .  

P i c k i n g - u p   of  .the  p l a t e   19  is  p e r f o r m e d   by  a  s u c t i o n   cup  68 
which  a l s o   can  be  . lowered  and  r a i s e d   t h r o u g h   the  pipe  24  
c o n n e o t e d   w i th   a  vacuum  pump,  not  shown  h e r e .  

Dur ing   Baid  p i c k i n g - u p   of  p l a t e   19  both   the  punch  7  and  t h e  

r e v o l v i n g   t a b l e   6  are  he ld   l ocked   in  p o s i t i o n   by  a  p r o p e r  
l o c k i n g   Bystem  such,   fo r   example ,   as  a  cam  sys tem  or  of  ..  t h e  

M a l t e s e   c r o s s   t y p e .  

5 .  

1 0 .  

15 ,  

F i g u r e   8  shows  a  s u b s e q u e n t   s t age   where  the  punch  7  is  p o s i t i c n e ' i  
b e n e a t h   the  p i e c e   c h a r g i n g   and  p r e * h a p i n g   u n i t .   Said  u n i t   i s ,   

!  
, 

o b v i o u s l y   at  r e s t   in  o r d e r   to  p e r m i t   the  lower   movable  punch  j 
7  to  be  put  in  p o s i t i o n .   : 

2 0 .  

baid  r e s t   p o s i t i o n   is  a c h i e v e d   by  the  p i s t o n   65  whose  u p p e r  
chamber   1  is  in  a  d i s c h a r g i n g   c o n d i t i o n   whi le"" the   l o w e r  

chamber   B+  of  same  p iB ton   65  is  unde r   p r e s s u r e .  

F i g u r e   8  a l so   shows  the  a n n u l a r   p i s t o n   66  in  i t s   a t - r e s t  

p o s i t i o n   in  which  i t   does  not  c o u n t e r a c t   the  p i s t o n   6 5 .  

This  c o n d i t i o n   is  a c h i e v e d   by  the  e x i s t e n c e   of  f l u i d   p r e s s u r e  
in  chamber   B+  and  the  a b s e n c e   of  p r e s s u r e   e x e r t e d   by  t h e  

c o u n t e r - f a c e   of  s a id   chamber   Or  Powder  c o n t a i n e d   in  h o u s i n g  
8  c a n n o t   pass   t h r o u g h   the  ho les   28  beoause   of  the  o b t u r a t o r  

2 5 .  

3 0 .  

j a w c : -   ;o  oa-? 
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J51  o b t u r i n g   s a i d   p a s s a g e s   unde r   t r a c t i o n   e x e r t e d   on  i t   by  » 

s p r i n g   35.  This   c o n d i t i o n   iB  e n s u r e d   by  the  f a o t   t h a t   t h e  

d i a p h r a g m   a c t u a t o r   60  is  at  r e s t   s i n o e   not  b e i n g   u rged   b y  

f l u i d   p r e s s u r e   v i a   the  p a s s a g e   61.  Onee  p o s i t i o n i n g   of  p u n c h  

7  is  o b t a i n e d ,   the  b a t c h i n g   and  p r e - s h a p i n g   u n i t   is  p e r m i t t e d  

to  move  down,  as  shown  in  f i g u r e   $>•  In  f a c t ,   in  t h i s   f i g u r e ,  

the  uppe r   chamber   1+  of  p i s t o n   65  is  shown  to  be  u n d e r   p r e s s u r e ,  

w h i l e   the  i n t e r m e d i a t e   ohamber  is  d i s c h a r g i n g   v ia   B .  

5 .  

10.  The  p i s t o n   65  i s ,   t h e r e f o r e ,   in  a  low  p o s i t i o n ,   and  t h i s  

p o s i t i o n   is  c o n t r o l l e d   by  c o u n t e r - a c t i o n   of  the  a n n u l a r   p i s t o n  

66  which  is  u r g e d   by  f l u i d   p r e s s u r e   at  i n l e t   C+* 

Said   a n n u l a r   p i s t o n   66  is  in  t u r n   c o n t r o l l e d ,   in  i t s   u p w a r d  

15.  s t r o k e ,   by  the  a d j u s t i n g ,   t h r e a d e d   r i n g   6?  which  is  b e a r i n g  

a g a i n s t   the   bo t tom  s ide   of  gu ide   70*  -*-s  d e s c r i b e d   p r e v i o u s l y ,  

t h i s   p o s i t i o n   se ts   a  l i m i t   to  the  downward ly   a d j u s t a b l e   s t r o k e  

of  p i s t o n   65  and,   t h u s ,   of  the  h o u s i n g   8  and  the  c o u n t e r p u n c h  

27  c o n n e c t e d   t h e r e t o .  

2 0 .  
Vhen  t h i s   down  movement  has  t a k e n   p l a o e ,   the  c o u n t e r p u n c h   27 

is  at  a  p r e d e t e r m i n e d   d i s t a n c e   to  the  movab le .   ltswer..   p u n c h .  

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

to  be  p r e s h a p e d   and  p r e o o m p r e s s e d   in  the  chamber   t h a t   i s  

2  5.  d e f i n e d   by  the  c o u n t e r p u n c h   27  and  the  l ower   punch  7» 

Vhen  bo th   the  h o u s i n g   8  and  the  c o u n t e r p u n s h   27  are   c o r r e c t l y  

p o s i t i o n e d   (as  c o n t r o l l e d   and  c o n f i r m e d   by  a p p r o p r i a t e   sensonj- 

m e a n s ) ,   the  d i a p h r a g m   a c t u a t o r   60  is  o p e r a t e d   t h r o u g h   p a s s a g e  

}0.  2>+  and  c a u s e s ,   a g a i n s t   a o t i o n   of  s p r i n g   35  »  d i s p l a c e m e n t   o f  
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,the  o b t u r a t o r   31  to  b r i n g   the  h o l e s   28  in  s a id   o b t u r a t o r   31 

to  a  p o s i t i o n   in  v h i c h   they   are  r e g i s t e r i n g   wi th   the  h o l e s   28  

in  s u p p o r t   p l a t e   29  and  w i th   t hose   in  the  c o u n t e r - p u n o h   27* 

5  .  Then,  powder  commences  to  run  from  the  upper   chamber  i n  

h o u s i n g   8  to  the  lower   chamber  fo rmed ,   as  a l r e a d y   Baid,   b y  

the  c o u n t e r - p u n c h   27  and  the  lower   punch  7»  Upon  d i s t r i b u t i o n  

and  p r e - s h a p e d   f i l l i n g   s t ep   be ing   a c c o m p l i s h e d   ( in   a  c o r r e c t  

manner ,   as  c h e c k e d   and  c o n f i r m e d   by  p r o p e r   s e n s o r   m e a n s ) ,   t h e  

10 .   p r e c o m p r e s s i n g   s t e p   shown  in  f i g u r e   10  is  s t a r t e d .  

As  is  a p p a r e n t   from  f i g u r e s   8,  9»  10|  "the  r e v o l v i n g   t a b l e   6 

and  the  movable  lower   punch  7  are  he ld   looked   in  t h i s   p o s i t i o n  

u n t i l   s a i d   s t e p s   of  l o w e r i n g   the  p r e - B h a p i n g   "and  p r e o o m p r e s s -  

1  5  •  ing  u n i t ,   and  c a u s i n g   p r e s h a p e d   f i l l i n g   and  p r e c o m p r e s s i n g  

of  the  p i e o e ,   are  c o m p l e t e d   as  v iewed  in  f i g u r e   1 0 .  
i 

In  f a c t ,   in  s a id   f i g u r e   10,  the  p i s t o n   65  iB  shown  as  b e i n g  

a c t e d   upon  by  f l u i d   p r e s s u r e   in  the  upper   chamber ,   t h r o u g h   A+. 

2  0.  In  the  mean  t ime ,   the  lower   chambers   - t h a t   were  c o u n t e r a c t i n g ,  

in  c o o p e r a t i o n   wi th   the  a n n u l a r   p i s t o n   66,  the  f u r t h e r   d o w n -  

movement  of  p i s t o n   65-  are  caused   to  d i ' soha rge   v i a   the  . . . .  

p a s s a g e s   B-  and  C - .  

2  b  .  The  a c t u a t o r   60  is  kept   p o s i t i v e   t h r o u g h   the  f l u i d   p r e s s u r e -  

■-£  e  d-  p a s s a g e   61  in  o r d e r   t h a t   r e g i s t r a t i o n   of  the  h o l e s  

28,  which  communica te   the  lower   and  upper   chambers   of  h o u s i n g  

8  wi th   one  a n o t h e r ,   be  e n s u r e d   a l s o   d u r i n g   the  p r e - c o m p r e s B i  

of  p i e e e   77  • 

3 0 .  

Thus,  s a id   pre  - c o m p r e s s   ion  is  p e r f o r m e d   by  the  p i s t o n   65 

j  :' 
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•dur ing  i t s   f u r t h e r   down  movement  t h a t   is  only   c o u n t e r a c t e d ,  

in  t h i s   c a s e ,   "by  the  p r o g r e s s i v e   i n c r e a s e   in  c o m p a c t i o n   o f  

the  Tpv&ex  e n c l o s e d   in  be tween   the   o o u n t e r p u n c h   27  and  t h e  

movable   punch  7» 

5.  ! 

The  amount  of  c o m p a c t i o n   is  u s u a l l y   bound  to  the  e f f e c t   of  t h e  

maximum  ( p r e - r e g u l a t e d )   f l u i d   p r e s s u r e   w o r k i n g ,   at  eaoh  c y c l e ,  

on  p i s t o n   65  in  o p p o s i t i o n   to  the  c o u n t e r - a c t i n g   powder   t h a t  

is  b e i n g   p r e o o m p r e s s e d .  

1 0 .  

The  above  f e a t u r e s ,   as  a  who le ,   a l o n g   wi th   the  p a r t i c l e   s i z e  

curve   and  the  h u m i d i t y   c o n t e n t   of  the  powder ,   w i l l   d i m e n s i o n -  

a l l y   and  p h y s i c a l l y   d i c t a t e   the  i t e r a t i v e   c h a r a c t e r i s t i c s  

of  the  p r e c o m p r e s s e d   p i e c e   77  • 

1 5 .  

D u r i n g   pre  c o m p r e s s i o n   of  the  powder ,   a i r   c o n t a i n e d   in  t h e  

m a t e r i a l   iB  a lmos t   e n t i r e l y   d i s c h a r g e d   t h r o u g h   the  h o l e s   2 8 .  

I 
1 

Said  d e a e r a t i o n   is  c o n s i d e r a b l y   f a c i l i t a t e d   by  the  g r e a t   ; 

20  •  number  of  h o l e s   28  t h a t   are   p r o v i d e d ,   and  t h i s   is  an  a d d i t i o n a l  

a d v a n t a g e   o f f e r e d   by  the  p r e s e n t   i n v e n t i o n .  

Once  the  p r e - s h a p i n g   and  p r e - c o m p r e s s i n g   o p e r a t i o n   is  c o m p l e t e d  

(as  c h e c k e d   and  o o n f i r m e d   by  a  s u i t a b l e   s e n B o r ) ,   the  d i a p h r a g m  

25-  a c t u a t o r   is  d.e  e n e r g i z e d   w h e r e u p o n   the  s p r i n g   35  c a u s e s   t h e  

o b t u r a t o r   51  to  move  back  to  i t s   r e s t   p o s i t i o n .   When  t h i s  

p o s i t i o n   is  a t t a i n e d ,   the  o b t u r a t o r   shuts  of  f  c o m m u n i c a t i o n  

of  h o l e s   28  thus   p r e v e n t i n g   the  powder  and  a i r   from  f l o w i n g   f u r t h e r  

to  or  f r o n   one  chamber  or  the  o t h e r   r e s p e c t i v e l y .  

B e s e t t i n g   of  the  f l u i d   p r e s s u r e   c o n d i t i o n s   at  p o i n t s   A,  B ,  
3 0 .  
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-as  shown  in  f i g .   6,  causeB  the  o o u n t e r - p u n c h   27  and  the  a s s o c i a t -  

ed  h o u s i n g   8,  to  move  back  to  the  same  h igh   p o s i t i o n   as  o c c u p i e d  

at  the  s t a r t   of  the  p r e c e d i n g   o y c l e .  

Upon  r e l e a s i n g   of  the  punch  7  a"d  the  c o r r e s p o n d i n g   p r e c o m p r e s " s e d  

p l a t e   77  1  "the  r e v o l v i n g   t a b l e   is  a c t u a t e d   to  b r i n g   s a i d   l o w e r  

movable   punch  and  the  p i e o e   r e s t i n g   thereon- ,   t&  a  p o s i t i o n   b e n e a t h  

the  i s o s t a t i o   p r e s s i n g   punch  9  t h a t   is  f i r m l y   r e t a i n e d   in  a  

s e l f - a l i g n i d   manner ,   by  a  magnetics  s u r f a o e   89  ( f i g u r e   11),   a g a i n s t  

the  p i s t o n   rod  of  p i s t o n   1 0 .  1 0 .  

Upon  s a i d   punch  7  b e i n g   a x i a l l y   a l i g n e d   wi th   the  u p p e r   p u n c h  

9  and  a s s o c i a t e d   p i s t o n   10,  the   lower   chamber  in  c y l i n d e r   90  

is  c aused   to  d i s c h a r g e   t h r o u g h   p a s s a g e   E-  which  was,  up  to  t h a t  

15.  t ime ,   in  a  p o s i t i v e   s t a t e .   At  the  same  t ime ,   the  v a l v e   91  f o r  

f a s t   p r e - c h a r g i n g i s   opened  and  p e r m i t s   f i l l i n g   of  the  u p p e r  

chamber   of  p i s t o n   10  u n t i l   t h i s   l a t t e r   is  s t o p p e d   at  i t e  

l o w e r m o s t   p r e s e t   p o i n t .   Then,  the  p r e - c h a r g i n g   v a l v e   91  i s  

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

21^.  t h r o u g h   p a s s a g e   F  and  check  va lve   $2  in  o r d e r   to  app ly   a  f i r s t  

c o m p r e s s i o n   on  p i e c e   77  »  t h r o u g h   the  p i s t o n   10  and  the  u p p e r  

punch  9«  '  :  '  '  '  •  ." 

This  o p e r a t i o n   a l low  f o r   the  a i r   s t i l l   r e m a i n i n g   in  t h e  

■2-'«  p r e c o m p r e s s e d   p i ece   77  to  be  e n t i r e l y   blown  out  t h r o u g h   t h e  

p e r i p h e r a l   gap  t h a t   is  p u r p o s e l y   formed  be tween   the  two 

p u n c h e s ,   thus   g i v i n g   s a id   p i e c e   a  h i g h e r   amount  of  c o m p a c t i o n  

p r e p a r a t o r y   to  the  f i n a l   p r e s s i n g   s t a g e .   This  f i n a l   p r e s s i n g  

sta.ge  may  ocour   e i t h e r   t h r o u g h   the  p i s t o n   10  in  c o o p e r a t i o n  

^°«  wi th   the  p r e s s u r e   b o o s t e r   16  and  a  s e m i - r i g i d   uppe r   p u n c h ,  

,,Arf;asflO  0 * 3  
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o r ,   as  an  a l t e r n a t i v e ,   by  Beans  of  the  i B o a t a t i c   p r e s s i n g   punc  

9,  as  shown  in  f i g u r e   12,  in  c o o p e r a t i o n   w i th   bo th   the  p i s t o n  

10  and  the  p r e s s u r e   b o o s t e r   16  whioh  g e n e r a t e s   the  high  p r e s s i  

f o r   s a i d   i s o s t a t i c   punoh  9,  t h i s   l a t t e r   b e i n g   f ed ,   at  the  p r e -  

s e t   t i m e ,   t h r o u g h   p a s s a g e   S .  

Once  the  f i n a l   p r e s s i n g   is  a c c o m p l i s h e d   on  the  p i eoe   ,77  such  I 

t h a t   t h i s   l a t t e r   is  t r a n s f o r m e d   to  p l a t e   19,  the  va lve   91  i s  

opened   a g a i n   whi le   p r e s s u r e   f l u i d   c a u s e s   the  p i s t o n   10,  v i a  

the   p a s s a g e   E  and  the  l o w e r   chamber   of  s a id   p i s t o n   10,  to  mov6 

back   to  i t s   r a i s e d   s t a r t i n g   p o s i t i o n .  

As  a  m a t t e r   of  f a c t ,   s a i d   p i s t o n   10  w i l l   cause   - t h r o u g h   t h e  

m a g n e t i o   s u r f a c e   89-  the  p r e s s i n g   punch  9  to  move  up  a g a i n ,  

t h e r e b y   to  r e l e a s e   bo th   the  p l a t e   19  and  the  lower   punch  7 .  

Then,   the  r e v o l v i n g   t a b l e   w i l l   b r i n g   a g a i n   the  punch  7  a l o n g  

w i t h   the  p l a t e   19,  to  a  p o s i t i o n   below  the  s u c t i o n - c u p   8 8 ,  

shown  in  f i g u r e   7,  p r e p a r a t o r y   to  the  s t a r t   of  a  next   c y c l e .  

r  3 

i 

1 0 .  

1 5 ,  

As  a l r e a d y   e x p l a i n e d   h e r e i n   above ,   the  a u t o m a t i c   cyc le   of  t h i s  

r o t a r y   t a b l e   presB  6  c o m p r i s e s ,   fo r   each  u p p e r   p r e s s i n g   p u n c h ,  

a t   l e a s t   two  or  t h r e e   movable   lower   punches   7-  which ,   . d e p e n d i n g  

on  t h e i r   r e s p e c t i v e   p o s i t i o n s ,   e n s u r e   e x e c u t i o n   of  the  d i f f e r e n t  

s t e p s   of  the  a b o v e - m e n t i o n e d   c y c l e   in  a  s i m u l t a n e o u s   m a n n e r ,  

so  as  to  reduoe  the  t i m e s   of  e x e c u t i o n   wh i l e   s p e e d i n g   u £  

p r o d u c t i o n   of  t h i s   p r e s s   to  a  maximum. 
i I 

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

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

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

2 0 .  

2 5  

3 0 ,  
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ty  making ,   each  t ime ,   p r o p e r   p r o v i s i o n   fo r   <%&  h  i - n d i v i d u a l  

p i e c e   c o n c e r n e d .  
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CLAIMS 

1,  A  p r e s s   h a v i n g   a  v e r t i c a l   or  i n c l i n e d   a x i s ,   f o r   the  p r o d u c t i o n  

"by  a  dry   p r o c e s s   u s i n g   s u i t a b l e   f l o w i n g   powders ,   of  p a r t s   o r  

p i e c e s   of  any  shape ,   p r o f i l e ,   d e p t h ,   t h i c k n e s s   and  s i ze   r e q u i r i n g  

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

m o d e r a t e   e x p e n d i t u r e   of  f o r c e ,   an  i n t e r m e d i a t e   p r e s s u r e   and  a  

f i n a l   h igh   p r e s s u r e   c o m p a c t i o n   as  used  in  making  p l a t e s ,   c u p s ,  

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

f a c e s ,   shaped   m e t a l   or  l i g h t - a l l o y   sma l l   p a r t s   and  the  l i k e ,  

w h e r e i n   use   is  made  of  at  l e a s t   one  c o m b i n a t i o n   d e v i c e   w h i c h  

p r o v i d e s ,   i n t e r   a l i a ,   f o r   s u p p l y i n g   a  f l o w i n g   powder  to  be  

p r e s s e d ,   t h r o u g h   a  movab le ,   h o r i z o n t a l   o b t u r a t o r   p l a t e   h a v i n g  

h o l e s   p r o p e r l y   p r o v i d e d   at  d i f f e r e n t   p o i n t s   on  the  s u r f a c e   t h e r e o f ,  

in  c o o p e r a t i o n   wi th   an  u n d e r l y i n g   s t a t i o n a r y ,   h o r i z o n t a l   s u p p o r t  

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

f i l e   of  a  s ide   of  a  p i e c e   to  be  p r e s s e d ,   the  two  l a t t e r   e l e m e n t s  

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

c o r r e s p o n d i n g   w i th   the  h o l e s   in  s a id   movable  p e r f o r a t e d   o b t u r a t o r  

the  p o s i t i o n   of  which  iB  p r o p e r l y   c o n t r o l l e d ,   each  t ime ,   b y  

s u i t a b l e   opposed   a c t u a t o r s   t h a t   cause   the  uppe r   h o l e s   to  be  b r o u g h t  

i n t o ,   or  out  of  r e g i s t e r   w i th   the  unde - r ly ing ,   holas .   to  a l l o w   01 

Bhut  o f f   p a s s a g e   of  a  powder  oaused   to  v e r t i c a l l y   run,   by  g r a v i t y  

or  u n d e r   h igh   vacuum,  from  at  l e a s t   one  uppe r   chamber   of  s a id   j  j 

c o m b i n a t i o n   d e v i c e   i n to   a  l ower   c o r r e s p o n d i n g   chamber   t h a t   is  i  i 

fo rmed   by  Baid  c o u n t e r - p u n c h ,   on  the  one  hand,  and,   on  the  o t h e r   ,  : 

kan.3,  by  a  r e s p e c t i v e   u n d e r l y i n g   movable  punch,   in  such  a  manre j r  

1 0 .  

1 5 ,  

2 0  

t h a t ,   upon  f i l l i n g   of  s a id   l o w e r   chamber ,   t h i s   a r r a n g e m e n t   g i v e  r j i s e  

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

the  p r e - s h a p e d   p i e c e   iB,  s t i l l   by  means  of  s a i d   c o m b i n a t i o n   d e v i c e  ■JO. 
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u n d e r   a c t i o n   of  s u i t a b l e   h y d r o p n e u m a t i c   a c t u a t o r s   m e c h a n i c a l l y  

o o n n e c t e d   to  s a id   c o u n t e r - p u n c h ,   t h r o u g h   s a id   c o u n t e r - p u n c h   a n d  

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

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

d e a e r a t i o n   of  the  powder  t o g e t h e r   w i th   a  p r e o o m p a c t i o n   o r  

p r e c o m p r e s s i o n   t h e r e o f   bo  as  to  g ive   the  p i e c e   a  c o m p a c t n e s s  

and  t oughnesB   a l l o w i n g   f o r   i t ,   onoe  h a v i n g   been  r e l e a s e d ,   a t  

the  t op ,   from  the  c o m b i n a t i o n   p o w d e r - s u p p l y i n g   and  p r e c o m p r e B S -  

ing  d e v i o e ,   to  be  t r a n s f e r r e d   w i t h o u t   u n d e r g o i n g   damage  o r  
°-  o h a n g e ,   by  means  of  s a i d   lower   movable   punch  on  whioh  t h e  

p i e c e   is  r e s t i n g ,   to  a  p o s i t i o n   b e n e a t h   an  o v e r l y i n g   i s o s t a t i c  
I 

or  B e m i - r i g i d   type  of  p r e s s i n g   punch,   s a id   p r e s s i n g   punch  b e i n g  

s u i t a b l y   o p e r a t e d   by  h y d r o m e c h a n i c a l   means  to  which  i t   is  c o n k e c t e d  

and  which  a l s o   ensures,   in  c o o p e r a t i o n   wi th   the  tough  s t r u c t u r e   o f  
5-  the  p r e s s ,   a  o o u n t e r - r e a o t i o n   at  the  t ime  when  the  p i e c e   u n d e r g o e s  

f i n a l   p r e s s i n g }   s a id   f i n a l   p r e s s i n g   b e i n g   e f f e c t e d   by  sa id   u p p e r  

punch  in  c o o p e r a t i o n   wi th   s a id   lower   movable   punch  which,   u p o n  
t h i s   o p e r a t i o n   b e i n g   ©cmple t ed ,   is  conveyed   ,  with  the  p r e s s e d   p i e c e  

c a r r i e d   t h e r e o n ,   to  a  s t a t i o n   where  p i o k i n g - u p ,   d i s c h a r g i n g   a n d  
D-  f i n i s h i n g   of  the  p i ece   t ake   p l a c e ,   at  any  r a t e ,   to  a  p o s i t i o n  

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

i  . 

2.  The  p r e s s   a c c o r d i n g   to  c l a i m   1,  w h e r e i n   i t   i n c l u d e s   a  b a s e -  

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

t e n t l y   by  means  of  a  o o a v c n t i e M l   -type  of  cam  devioe   and  which  ' 
i 

has  -at  l e a s t   t h r e e   movable  lower   punches   a r r a n g e d   in  e q u a l l y  

spaced   a p a r t   r e l a t i o n s h i p   t h e r e o n ,   s a i d   movable  lower  p u n c h e s  

b e i n g   a b l e ,   at  eaoh  o p e r a t i o n   of  the  r e v o l v i n g   t a b l e ,   to  be  s i m u l t a n e o u s ^  

moved  such  t h a t   a  f i r s t   one  of  them  is  p o s i t i o n e d   b e n e a t h   the  '  ' 
j 

c o m b i n a t i o n   p r e f o r m i n g   and  pre  compres s   ing  d e v i c e j   a  second  one  '  ! 

J  
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b e n e a t h   the  u p p e r   p r e s s i n g   punch  t h a t   is  of  the  i s o s t a t i o   t y p e '  

or ,   as  an  a l t e r n a t i v e ,   of  the  r i g i d   type  p r o v i d e d   w i t h   an  e l a s t i c  

s k u l l - l i k e ,   s e l f - c l e a n i n g   c o v e r i n g }   and  a  t h i r d   one  " b e n e a t h  

a  s u c t i o n - c u p   arm  d e s i g n e d   to  c a r r y   a  p r e s s e d   p i e c e   away  a n d  

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

at  l e a s t   two  s i d e - c o l u m n   or  - u p r i g h t s   e x t e n d i n g   u p w a r d l y   t h e r e -  

f rom,   which  co lumns   or  u p r i g h t s   s e rve   as  s u p p o r t s   to  a  s t a t i o n a r y  

u p p e r   o r o s s   member  whioh  o a r r i e s   the  h y d r o m e c h a n i c a l   means  

p r o v i d e d   f o r   o p e r a t i o n   in  c o o p e r a t i o n   wi th   the  u p p e r   p r e s s i n g  

punch  of  the  i s o B t a t i o   type   or ,   as  an  a l t e r n a t i v e ,   of  t h e  

r i g i d   type  p r o v i d e d   wi th   s a i d   c o v e r i n g .  

1 0 .  

3.  The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   w h e r e i n ,   a s  

an  a l t e r n a t i v e   to  the  r o t a r y   t a b l e   of  low  p r o d u c t i v i t y ,   s a i d  

p r e s s   i n c l u d e s   a r o u n d a b o u t   of  lower   movable  punches   which ,   an  

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

and  Bize  from  one  a n o t h e r ,   and  c o n n e c t e d   by  p r o p e r   mechan ica fL  

l i n k a g e s ,   are   in  t u r n   c o n v e y e d ,   t h r o u g h   b e l t   and  r o l l   means,  t o  

b e n e a t h   the  c o r r e s p o n d i n g   c o m b i n a t i o n   p r e s h a p i n g   and  precom-   j 

p r e s s i n g   d e v i o e s f   w h e r e i n ,   upon  s a i d   p r ~ e - s h a p i n g   and  p r e c o m - ,  

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

a g a i n   by  b e l t   and  r o l l   means,   a l i g n e d -   w i t h ,   and  s u i t a b l y   . 

p o s i t i o n e d   in  f r o n t   of,   an  e l e c t r o - h y d r a u l i c   ram  t h a t   w i l l   i 

cause   s a id   s e t   of  punch  to  be  p l a c e d ,   in  a  s e l f   - a l i g n e d   manre r ; i  

below  a  c r o s s - s l i d e   s u p p o r t i n g   the  u p p e r   p r e s s i n g   p u n c h e s ,   i 

which  upper   p r e s s i n g   punches   d i f f e r   from  each  o t h e r   but  are  ;  , 

made  to  m a t c h i n g l y   f i t ,   i n d i v i d u a l l y ,   the  l ower ,   u n d e r l y i n g   I  . 

p u n c h e s ;   and  w h e r e i n ,   when  p r e s s i n g   o p e r a t i o n   has  been  p e r -   :  ' 

f o rmed ,   s a i d   movable  lower   punches   are  pushed  f o r w a r d l y ,  

t o g e t h e r   w i th   t h e i r   p r e s s e d   p i e o e s ,   by  the  same  a c t i o n   o f  
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the  e l e c t r o h y d r a t i l l c   ram  as  t h a t   c o r r e s p o n d i n g   to  the  s e t t i n g  

in  p l a c e   of  a  next   se t   of  movable  l ower   punches   c a r r y i n g   t h e  

r e s p e c t i v e   p r e - s h a p e d   and  p r e c o m p r e s a e d   p i e c e s   to  be  p r e s s e d ,  

wh i l e   the  a l r e a d y   p r e s s e d   p i e c e s   r e s t i n g   on  the  lower   m o v a b l e  

punches   h a v i n g   j u s t   been  removed  from  b e n e a t h   the  c r o s s - s l i d e ,  

are  p i c k e d - u p   by  a  c o r r e s p o n d i n g   number  of  s u c t i o n - c u p s   t o  

be  moved  to  a  f i n i s h i n g   machine  a r r a n g e d   a l o n g s i d e   the  p r e s s ,  

and  the  i n d i v i d u a l   lower   movable  p u n c h e s ,   now  f r ee   from  p i e c e s  

are  aga in   c o n v e y e d ,   by  b e l t   and  r o l l   means,  to  a  p o s i t i o n  

b e n e a t h   the  c o m b i n a t i o n   p r e - s h a p i n g   and  p r e c o m p r e s s i n g   d e v i c e s  

to  r e p e a t   an  a u t o m a t i c   p r o d u c t i o n   oyc l e   in  the  same  m a n n e r  

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

4.  The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   w h e r e i n   e a c h  

c o m b i n a t i o n   powder  p r e - s h a p i n g   and  p r e o o m p r e s s i n g   d e v i c e  

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

p r e s s   structure  and  v e r t i c a l l y   a d j u s t a b l e   by'  screw,   nut  and  g u i d e  

means,   fo r   i n d i v i d u a l l y   p o s i t i o n i n g   each  sa id   dev ice   so  t h a t  

i t   is  p l a c e d   at  a  p r o p e r   d i s t a n c e   w i th   r e s p e c t   to  a  m o v a b l e  

lower   punch  which  may  d i f f e r   in  s h a p e ,   dep th   and  Bize  e a c h  

t i m e .  

5.  The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   o la imB,   whe re in   e a c h  

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

d e v i c e   a t t a c h e d   to  s a id   v e r t i c a l l y   a d j u s t a b l e   p o s i t i o n i n g   ' 

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

which  a  doub le   a c t i n g ,   a d j u s t a b l e   s t r o k e ,   a n n u l a r   p i s t o n   c a n  

s l i d e   to  c o n t r o l   the  down  s t r o k e   of  a  Becond  double   a c t i n g  

p i s t o n   whose  p i s t o n   rod,   t h a t   p a s s e s   t h r o u g h   Baid  a n n u l a r  

p i s t o n ,   is  a t t a c h e d   to  at  l e a s t   one  h o u s i n g   to  which  a  p o w d e r  

1 0 .  
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to  be  p r e s s e d   is  a d m i t t e d ,   which  powder  i s J i n   t u r n   c a u s e d   to  r u n ,  

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

t h a t   is  formed  by  sa id   c o u n t e r p u n c h   in  c o o p e r a t i o n   w i th   a  

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

5-  a d j u s t a b l e   s t r o k e   a n n u l a r   p i B t o n   and  the  double   a c t i n g   p i s t o n  

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

s t r o k e   c o r r e s p o n d i n g   each  t ime  to  a  d e s i r e d   t h i c k n e s s   of  t h e  

s o f t   m a t e r i a l   c o n c e r n e d   and,  thUB,  to  the  t h i c k n e s s   of  a  

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

1°»  to  be  c h a n g e d ,   in  a c c o r d a n c e   w i th   c h a n g e s   in  the  type   of  p r o d u c i t  
i 

to  be  o b t a i n e d ,   by  a d j u s t i n g ,   each  t ime ,   s a i d   a d j u s t a b l e   s t r o k p  

of  s a i d   a n n u l a r   p i s t o n .  

6.  The  p r e s s   a o c o r d i n g   to  the  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  

1  r-  •  l ower   movable   punch ,   p r e f e r a b l y   made  of  s t e e l ,   is  p r o v i d e d  

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

ing  t h e r e t o ,   whose  p e r i p h e r y   is  bonded  to ,   or,   at  any  r a t e ,  

f i r m l y   r e t a i n e d   a g a i n s t   the  u n d e r l y i n g   s t e e l   punch  which   h a s  

h o l e s   p r o v i d e d   t h e r e i n ,   which  h o l e s   open  b e n e a t h   the  s k u l l -  

20.   l i k e   c o v e r i n g   to  p e r m i t   thiB  l a t t e r   to  b l o w - o u t   or  s w e l l   b y  

a i r   p r e s s u r e   t h a t   will  e x e r t ,   at  a  g i v e n   t ime ,   a  c o u n t e r - p r e s s u r e  

on  the  powder  to  be  p r e s s e d   such  t h a t   p r e - o o m p a c t i 6 h   of  s"ai&  .4> 

powder ,   u n d e r   c o o p e r a t i n g   a c t i o n   of  the  m a t c h i n g   c o u n t e r - p u n c h ,  

is  f a c i l i t a t e d .  

7.  The  p r e s s   a c o o r d i n g   to  the  p r e c e d i n g   c la imB,   w h e r e i n   t h e  

l o w e r   movable   punches   may,  d u r i n g   f i l l i n g   s t e p ,   t h r o u g h   a p p r o -  

p r i a t e   s e m i - r i g i d   c o n n e c t i n g   means ,   be  s u b j e c t e d   to  an  a x i a l l y  

d i r e c t e d   v i b r a t i o n   &ca  a  c o n v e n t i o n a l   type  of  v i b r a t i n g   m e a n s  

'<<■'.  (no t   shown)  so  as  to  improve  f i l l i n g   of  the  powder  to  be  p r e -  

c o m p r e s s e d .  
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' 8 .   The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   w h e r e i n   b o t h  

the  p r e s s i n g   punoh  and  the  lower   movable  punch  are  p e r i p h e r a l  i y  

g r e a t e r   in  s i ze   than  the  i n d i v i d u a l   p i e c e s   to  be  p r o d u c e d   t o  

» l low  f o r   the  p r o t r u d i n g   opposed  s u r f a c e s   of  s a id   e l e m e n t s   t<  ■  '  ' 

be  d i r e c t l y   in  c o n t a c t   wi th   one  a n o t h e r ,   unde r   maximum  u r g i n g  

e f f e c t   e x e r t e d   t h e r e o n   at  the  t ime  of  p r e s s i n g ,   thus   p r e v e n t .   n £  

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

9.  The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   w h e r e i n   s a ik   ' 

p r e s s   e n a b l e s   to  s i m u l t a n e o u s l y   p roduce   one  or  more  p i e c e s   i 
! 

h a v i n g   s h a p e s ,   s u r f a c e s   and  s i z e s   t h a t   d i f f e r   from  one  a n o t h b r  
i 

to  a  g i v e n   e x t e n t ,   whi le   e n s u r i n g   t h a t   a  s p e c i f i c ,   p r e c i s e   j 

and  u n i f o r m   p r e s s u r e   is  a p p l i e d   on  the  e n t i r e   s u r f a c e   of  eacxi 

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

*•». 

1 0 .  
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10.  The  p r e s s   a c c o r d i n g   to  the  p r e c e d i n g   c l a i m s ,   w h e r e i n ,  

by  one  and  the  same  c o m b i n a t i o n   p r e B h a p i n g   and  p r e c o m p r e s s i n g  

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

as  we l l   as  c y l i n d r i c a l   or  t r u n c a t e d - c o n e - s h a p e d   p i e c e s   h a v i n g  

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

by  m e r e l y   s u b s t i t u t i n g   the  h o u s i n g   i n s i d e   which  the  o b t u r a t o r ,  

the  s u p p o r t   p l a t e   and  the  o o r r e s p o n d i n g ' < c o u n t e r - 7 p u n c h   of  . 

s e l f - c l e a n i n g   m a t e r i a l   are  l o c a t e d ,   the  a s semb ly   b e i n g   p r o p e r -  

ly  p r o v i d e d   wi th   p e r f o r a t i o n s   to  s u i t   to  r e q u i r e m e n t s   f o r  

each  i n d i v i d u a l   p i eoe   c o n c e r n e d .  
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