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Method  of  feeding  a  predetermined  amount  of  powder,  apparatus  therefor  and  package  used  therein. 

o  
N  
09 

»  
00 

  A  method  and  an  apparatus  for  feeding  a  predetermined 
amount  of  powder  are  disclosed.  These  method  and  apparatus 
are  based  on  an  idea  to  handle  the  powder  in  the 
pseudo-agglomerated  state. 

The  feeding  method  comprises  the  steps  of:  incorporat- 
ing  the  powder  (P)  into  a  tubular  member  (1)  which  is  equiped 
with  a  piston  (2)  slidably  movable  in  said  tubular  member;  ad- 
vancing  the  piston  (2)  to  extrude  the  powder  (P)  out  of  the  tu- 
bular  member  (1)  in  a  pseudo-agglomerated  state;  and  sepa- 
rating  the  extruded  powder  from  the  cylinder. 

On  the  other  hand,  the  powder  feeding  apparatus  com- 
prises  an  open  ended  tubular  member  (1),  a  piston  (2)  slidably 
mounted  in  the  tubular  member,  a  cutting  means  (6)  mounted 
at  the  top  opening  of  the  tubular  member. 

According  to  these  method  and  apparatus,  feeding  or 
weighing  of  powder  can  be  conducted  with  precise  accuracy 
without  causing  the  classification  of  particles  nor  making  a 
dust. 

The  automatization  of  the  working  in  the  laboratory  or  fac- 
tory  can  be  easily  realized  with  these  method  and  apparatus. 

A  package  for  powder  used  preferable  in  conducting  the 
above  method  is  also  disclosed. 



T i t l e   of  t he   I n v e n t i o n  

Me thod   of  F e e d i n g   a  P r e d e t e r m i n e d   Amount   of  p o w d e r ,  

A p p a r a t u s   t h e r e f o r   and  p a c k a g e   Used  t h e r e i n  

B a c k g r o u n d   of  the   I n v e n t i o n  

F i e l d   of  t h e   I n v e n t i o n  

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

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

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

More  p a r t i c u l a r l y ,   the   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  

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

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

wh ich   i s   e m p l o y a b l e   p r e f e r a b l y   in  t he   a u t o m a t i c   s u p p l y ,  

p a c k a g e   and  w e i g h i n g   of  p o w d e r .  

D e s c r i p t i o n   of  the   R e l a t e d   A r t  

A c c o r d i n g   to  t h e   e v o l u t i o n   of  t he   a u t o m a t i z a t i o n   of  t h e  

w o r k i n g   in  the   l a b o r a t o r i e s   and  f a c t o r i e s ,   t he   d e v e l o p m e n t  

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

become  an  i m p o r t a n t   s u b j e c t   to  a t t a i n .   T h a t   i a ,   t h e r e   a r e  

many  k i n d s   of  p o w d e r   wh ich   have   v a r i o u s   t y p e s   and  d i f f e r e n t  

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

or  w e i g h   w i t h   p r e c i s e   a c c u r a c y   the   p o w d e r   and  t h u s   t h e r e   h a s  

no t   y e t   b e e n   e s t a b l i s h e d   an  a u t o m a t i c   s y s t e m   t h e r e f o r .  

For   e x a m p l e ,   in  t he   f i e l d   of  d y e i n g   t e c h n o l o g y   w h e r e  



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

o t h e r   dyes   in  a  s l i g h t   a m o u n d   a d v e r s e l y ,   in  s o m e t i m e s ,  

f a t a l l y   a f f e c t s   the   r e s u l t i n g   dye  p r o d u c t .   In  o r d e r   t o  

a v o i d   the  c o n t a m i n a t i o n ,   some  a p p a r a t u s   a re   p u t   f o r  

e x c l u s i v e   use  to  a  c e r t a i n   k i n d s   of  p o w d e r   m a t e r i a l s .   A s  

m e n t i o n   a b o v e ,   h o w e v e r ,   t h e r e   a re   too   many  k i n d s   of   p o w d e r  

m a t e r i a l s   to  a p p l y   such   e x c l u s i v e l y   u s e d   s y s t e m   to  a l l   t h e  

p o w d e r   m a t e r i a l s   in  t he   dye  i n d u s t r i e s .   T h e n ,   a u t o m a t i c  

f e e d i n g   and  w e i g h i n g   s y s t e m s   a re   u sed   e x c l u s i v e l y   f o r  

s p e c i f i c   k i n d s   of  powder   m a t e r i a l s .   F u r t h e r ,   when  t h e  

e x c l u s i v e l y   u sed   s y s t e m s   a re   i n t e n d e d   to  use  fo r   o t h e r   k i n d s  

of  p o w d e r   m a t e r i a l s ,   the   s y s t e m s   must   be  w a s h e d   and  c l e a n e d .  

Such  c l e a n i n g   is   t ime   c o n s u m i n g   and  t r o u b l e s o m e .   M o r e o v e r ,  

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

w i t h   p r e c i s e   a c c u r a c y   by  means   of  the   a p p a r a t u s   of  t he   p r i o r  

a r t   and  t h e r e f o r e   such   a  p r e c i s e   w e i g h i n g   of  powder   has   b e e n  

c o n d u c t e d   m a n u a l l y .  

In  t he   d y e i n g   f a c t o r y ,   t he   w e i g h i n g   is   no t   c o n d u c t e d  

f o r   e a c h  d y e   powder   b u t   fo r   a  m i x t u r e   c o n t a i n i n g   more  t h a n  

two  k i n d s   of  dye  p o w d e r s .   Thus  the   w e i g h i n g   m u s t   b e  

c o n d u c t e d   w i t h   a  g r e a t   a c c u r a c y .  

T h e   w e i g h i n g   of  the   dye  powder   m a t e r i a l   has   b e e n  

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

top   o p e n e d .   Such  a  w e i g h i n g   o p e r a t i o n   i n v o l v e s   a  p r o b l e m  

t h a t   t h e   dye  powder   in  the   c o n t a i n e r   a b s o r b s   m o i s t u r e ,  

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

m a t e r i a l   i n   the   same  c o n t a i n e r .  



The  f e e d i n g   or  w e i g h i n g   of  p o w d e r s   w i t h   a  t op   o p e n e d  

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

a f f e c t s   t he   r e s u l t i n g   p r o d u c t   and  c o n t a m i n a t e s   the   w o r k i n g  

e n v i r o n m e n t .   For   t h i s   s a k e ,   the   p o w d e r   m a t e r i a l s   have   b e e n  

t r e a t e d   no t   to  make  a  d u s t ,   t h a t   i s ,   to   d u s t l e s s   p o w d e r s .  

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

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

t y p i c a l   p o w d e r   f e e d e r ,   such   as  a  s c r e w - t y p e   f e e d e r   o r  

v i b r a t i o n - t y p e   f e e d e r .   T h u s ,   such   a  s t i c k y   p o w d e r   m a t e r i a l  

has   been   h a n d l e d   m a n u a l l y   fo r   the   a c c u r a t e   w e i g h i n g .  

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

dye  m a t e r i a l s   and  f u r t h e r   c o n t a i n   G l a u b e r ' s   s a l t   or  s a l t  

c a k e   and  d i s p e r s i n g   a g e n t   f o r   a d j u s t i n g   the   c o n c e n t r a t i o n  

t h e r e o f .   When  such   dye  p o w d e r s   a re   f ed   by  the   v i b r a t i o n -  

t y p e   f e e d e r   or  o t h e r   t ype   of  f e e d e r ,   t h e y   t e n d   to  b e  

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

p r o p e r t y   due  to  t he   d i f f e r e n c e   of  t he   s p e c i f i c   d e n s i t y   o r  

p a r t i c l e   s i z e .   T h u s ,   i t   h a p p e n s   t h a t   dye  m a t e r i a l   h a v i n g   a  

d i f f e r e n t   c o n c e n t r a t i o n   or  c o m p o s i t i o n   wou ld   be  s u p p l i e d   a t  

e a c h   f e e d i n g   or  w e i g h i n g   c h a n c e .  

On  the   o t h e r   h a n d ,   when  the   p o w d e r   m a t e r i a l   i s   fed   b y  

the   s c r e w - t y p e   f e e d e r ,   t h e y   t e n d   to  a g g l o m e r a t e   due  to  a  

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

m o i s t u r e .   T h u s ,   a  smoo th   and  u n i f o r m   f e e d i n g   b e c o m e s  

d i f f i c u l t ,   so  t h a t   t he   f e e d i n g   c a n n o t   be  c o n d u c t e d  

a u t o m a t i c a l l y   w i t h   a c c u r a c y .  

T h e r e   have   been   o t h e r   p r o b l e m s   in  t he   o p e r a t i o n s   o f  



f e e d i n g ,   w e i g h i n g   or  p a c k a g i n g   o f   dye  m a t e r i a l s   in  t h e  

f a c t o r y .   T h a t   i s ,   such  o p e r a t i o n s   i n c l u d e   to  d r o p   t h e  

powder   in  a  c o n t a i n e r ,   so  t h a t   powder   of  a  low  s p e c i f i c  

d e n s i t y   t e n d s   to  make  a  d u s t .   T h u s ,   in  the   f a c t o r y ,   t h e  

d u s t   mus t   be  a b s o r b e d   by  a  vacuum  s y s t e m   n o t   to  c o n t a m i n a t e  

o t h e r   p o w d e r   m a t e r i a l s .   B u t ,   such   a b s o r p t i o n   c a n n o t   b e  

c o n d u c t e d   p e r f e c t l y   and  the   l o s s   of  the   dye  m a t e r i a l s   due  t o  

the   a b s o r p t i o n   i s   no t   n e g l i g i b l e .  

A c c o r d i n g l y   t h e   a u t o m a t i c   w e i g h i n g   of  t he   p a c k a g e d  

powder   m a t e r i a l   has   no t   been   f u l l y   a p p l i e d   to  t he   d y e  

m a t e r i a l s . .  

F u r t h e r ,   s i n c e   the   dye  m a t e r i a l   i s   g e n e r a l l y   v o l u m i n o u s  

and  the   a p p a r e n t   d e n s i t y   t h e r e o f   i s   l ow ,   i t   is   n e c e s s a r y   t o  

use  a  l a r g e   p a c k a g e   to  pack   i t .   M o r e o v e r ,   in  o r d e r   t o  

p r e v e n t   t he   v a r i a t i o n   of  the   c o n c e n t r a t i o n   due  to  t h e  

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

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

i s   u s u a l l y   p a c k e d   in  a  c o m p a c t e d   s t a t e   in  a  d o u b l e   bag  o f  

w h i c h   the   i n n e r   bag  is   made  of  p o l y e t h y l e n e .  

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

i n t o   an  o p e n e d   bag  or  c o n t a i n e r   i n v o l v e   many  p r o b l e m s .  

F u r t h e r ,   a  s m a l l - s i z e d   p a c k a g e   for   p o w d e r   has   n o t   b e e n  

d e v e l o p e d .  

The  fed   or  w e i g h e d   dye  m a t e r i a l   s h o u l d   be  a d d e d  

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

a m o u n t   of  dye  m a t e r i a l   is   added   s u d d e n l y   i n t o   ho t   w a t e r ,   i t  

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



T h u s ,   the   dye  m a t e r i a l   s h o u l d   be  a d d e d   l i t t l e   by  l i t t l e   a t   a  

c o n s t a n t   r a t e   f o r   a  l o n g   t ime   in  o r d e r   to  r e s o l v e  

c o m p l e t e l y .   In  t he   c a s e   of  p r e p a r a t i o n   of  an  i n t e r m e d i a t e  

of  t he   dye  p r o d u c t ,   t he   p o w d e r   m a t e r i a l   mus t   be  a d d e d   at   a  

c o n s t a n t   r a t e   to   a  r e a c t i v e   s o l u t i o n   in  a  c l o s e d  

e n v i r o n m e n t .   f u r t h e r ,   in  the   c a s e   of  s y n t h e s i z i n g   a  d y e  

f rom  p o w d e r   m a t e r i a l s   such   as  powder   of  s o d i u m   c a r b o n a t e ,   i t  

i s   i m p o r t a n t   to  f e e d   l i t t l e   by  l i t t l e   p o w d e r   m a t e r i a l s   to  a  

r e a c t i v e   s o l u t i o n ,   w h i l e   a d j u s t i n g   pH  of  t he   s o l u t i o n .  

The  a b o v e   m a t t e r s   c o n c e r n   no t   o n l y   the   dye  i n d u s t r i e s  

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

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

powder   of  o r g a n i c   c o m p o u n d s   such   as  i n t e r m e d i a t e   of  d y e ,  

d i s p e r s i n g   a g e n t   and  f i b e r - b a s e d   a d h e s i v e   a re   h a n d l e d .   A 

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

a u t o m a t i z a t i o n   in  t he   l a b o r a t o r y   and  f a c t o r y .  

Summary  of  the   I n v e n t i o n  

I t   is  t h e r e f o r e   an  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   t o  

r e s o l v e   the   a b o v e   m e n t i o n e d   p r o b l e m s   and  to  p r o v i d e   a  m e t h o d  

fo r   f e e d i n g   powder   in  a  c o n s t a n t   a m o u n t ,   w h i c h   e n a b l e s   t h e  

a u t o m a t i z a t i o n   of  t he   f e e d i n g ,   w e i g h i n g   and  p a c k a g i n g   o f  

v a r i o u s   k i n d s   of  p o w d e r s .  

I t   is  a n o t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  m e t h o d   and  an  a p p a r a t u s   fo r   f e e d i n g   a  

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

c l a s s i f i c a t i o n   of  t h e   powder   due  to   the   d i f f e r e n c e   i n  



p a r t i c l e   s i z e   or  s p e c i f i c   d e n s i t y .  

I t   is  a  f u r t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   t o  

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

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

e n a b l e   an  a p p r o p r i a t e   a u t o m a t i z a t i o n   of  the   l a b o r a t o r y   o r  

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

I t   is   a  s t i l l   f u r t h e r   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n  

to  p r o v i d e   a  p a c k a g e   for   p o w d e r ,   wh ich   can  c o n t a i n   a  l a r g e  

a m o u n t   of  powder   and  can  be  s t o c k e d   or  t r a n s f e r r e d   w i t h o u t  

c a u s i n g   the   c l a s s i f i c a t i o n   of  p a r t i c l e s   nor  d e t e r i o r a t i o n  

w i t h   t i m e .  

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

m e t h o d   f o r   f e e d i n g   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r  

c o m p r i s i n g   the   s t e p s   o f :  

i n c o r p o r a t i n g   the   powder   i n c o   a  t u b u l a r   member  w h i c h   i s  

e q u i p p e d   w i t h   a  p i s t o n   s l i d a b l y   m o v a b l e   in  s a i d   t u b u l a r  

m e m b e r ;  

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

t u b u l a r   member  in  a  p s e u d o - a g g l o m e r a t e d   s t a t e ;   a n d  

s e p a r a t i n g   the   e x t r u d e d   powder   f rom  t he   c y l i n d e r .  

H e r e ,   the   e x p r e s s i o n   " p s e u d o - a g g 1 o m e r a t e d   s t a t e "   of  t h e  

powder   is   used   to  i n d i c a t e   a  c o m p a c t e d   s t a t e   of  the   p o w d e r  

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

due  to  t he   s t i c k i n e s s   and  the   c o m p a c t i o n   t h e r e o f .   In  t h e  

p s e u d o - a g g l o m e r a t e d   s t a t e ,   the   powder   d o e s   n o t   u n d e r g o   t h e  

c l a s s i f i c a t i o n   due  to  the   d i f f e r e n c e   in  t he   s p e c i f i c   d e n s i t y  

and  t he   p a r t i c l e   s i z e   of  i t s   c o n s t i t u t i n g   p a r t i c l e s .   Such  a  



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

the   p o w d e r  - w i t h   a  low  s t r e s s ,   s i n c e   t h e   p o w d e r   p r e s e n t s   a  

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

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

by  c u t t i n g   the   same  w i t h   b l a d e   or  by  m o v i n g   or  e x t r u d i n g   t h e  

same  t h r o u g h   a  mesh  of  a  n e t .  

A c c o r d i n g   to  an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,  

the   p o w d e r   is   i n c o r p o r a t e d   or  c h a r g e d   i n t o   t h e   t u b u l a r  

member  u n d e r   a  c o m p a c t e d   c o n d i t i o n   to  t h e r e b y   fo rm  t h e  

p s e u d o - a g g l o m e r a t e d   s t a t e   of  t he   p o w d e r .   For  t h i s   s a k e ,   t h e  

p o w d e r   may  be  p u s h e d   o r   a b s o r b e d   i n t o   t he   t u b u l a r   m e m b e r .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n ,   t he   p i s t o n   is   r e t r a c t e d   to  d e p r e s s u r i z e   t h e  

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

p o w d e r   i n t o   t he   t u b u l a r   m e m b e r .  

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

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

t u b u l a r   member  i s   c o n d u c t e d   by  the   s t e p s   o f :  

c o n n e c t i n g   t he   t op   p o r t i o n   of  s a i d   t u b u l a r   member   to  a  

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

of  a  c o n s t r u c t i o n   s i m i l a r   to  t he   t u b u l a r   member  to  b e  

c h a r g e d   w i t h   the   p o w d e r ;  

a d v a n c i n g   the   p i s t o n   of  the   t u b u l a r   member  c o n t a i n i n g  

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

t u b u l a r   member  to  be  c h a r g e d   w i t h   the   p o w d e r .  

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

t h e   p r e s e n t   i n v e n t i o n ,   t he   i n c o r p o r a t i o n   of  the   p o w d e r   i n t o  



the   t u b u l a r   member  i s   c o n d u c t e d   by  t h e   s t e p r   o f :  

a t t a c h i n g   the   t u b u l a r   member  to  a  c o n t a i n e r   c o n t a i n i n g  

the   p o w d e r   t h e r e i n ,   so  t h a t   t he   t u b u l a r   member  i s  

c o m m u n i c a t e d   w i t h   t he   c o n t a i n e r ;  

t r a n s f e r r i n g   the   powder   f rom  the   c o n t a i n e r   to  t h e  

t u b u l a r   m e m b e r .  

The  powder   may  be  p u s h e d   i n t o   the   t u b u l a r   member  f r o m  

the   c o n t a i n e r   by  means   of  a  p i s t o n   or  a b s o r b e d   i n t o   t h e  

t u b u l a r   member  by  r e t r a c t i n g   the   p i s t o n   in  the   c y l i n d e r .   I n  

t h i s   e m b o d i m e n t   a l s o ,   the   p i s t o n   of  t he   t u b u l a r   member  may  

be  r e t r a c t e d   to  d e p r e s s u r i z e   t he   i n s i d e   of  t he   t u b u l a r  

member  w h i l e   s i m u l t a n e o u s l y   p u s h i n g   the   powder   i n t o   t h e  

t u b u l a r   member  f rom  the   c o n t a i n e r .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n ,   the   t u b u l a r   member  i s   i n s e r t e d   i n t o   t he   c o n t a i n e r  

to  r e c e i v e   t h e r e i n   the   p o w d e r ,   and  t h e n   i t   i s   r e t r a c t e d   a n d  

d e t a c h e d   t h e r e f r o m .  

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

t he   p r e s e n t   i n v e n t i o n ,   the   t u b u l a r   member  c o m p r i s e s  a n   i n n e r  

t u b e   and  an  o u t e r   t u b e   t e l e s c o p i c a l l y   f i t t e d   on  t he   i n n e r  

t u b e .   In  t h i s   p r e f e r r e d   e m b o d i m e n t ,   t he   i n n e r   t u b e   and  t h e  

o u t e r   t u b e   a re   f o r c e d   to  a d v a n c e   i n t o   t he   c o n t a i n e r   t o  

t h e r e b y   r e c e i v e   the   p o w d e r   in  the   i n n e r   t u b e   and  t he   i n n e r  

t u b e   i s   t h e n   r e t r a c t e d   f rom  the   o u t e r   t u b e .  

The  p o w d e r   may  be  c h a r g e d   i n t o   the   t u b u l a r   member   u n d e r  

a  n o n - c o m p a c t e d   c o n d i t i o n   and  t h e n   the   p i s t o n   i s   a d v a n c e d   t o  

c o m p a c t   the   p o w d e r   to  t h e r e b y   form  the   p s e u d o - a g g l o m e r a t e d  



s t a t e   of  the   p o w d e r .  

A c c o r d i n g   to  an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ,  

t he   s e p a r a t i o n   of  t he   e x t r u d e d   p o w d e r   is   c o n d u c t e d   b y  

c u t t i n g   o f f   t he   same.   The  c u t t i n g   of  the   p o w d e r   may  b e  

c o n d u c t e d   by  e x t r u d i n g   the   powder   t h r o u g h   a  n e t   w h i c h   i s  

e x t e n d e d   a c r o s s   t he   t o p   o p e n i n g   of  t he   t u b u l a r   member   or  b y  

m o v i n g   a  b l a d e   a c r o s s   t he   top   o p e n i n g   of  t he   t u b u l a r   m e m b e r .  

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

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

f rom  t he   top   p o r t i o n   of  the   t u b u l a r   member  to  t he   f r o n t   f a c e  

of  t he   p i s t o n ,   t he   a d v a n c e d   d i s t a n c e   of  t he   p i s t o n   and  t h e  

w e i g h t   of  the   c o m p a c t e d   powder   e x t r u d e d   o u t   of  t h e   t u b u l a r  

member  i s   d e t e r m i n e d   b e f o r e h a n d   w i t h   r e s p e c t   to  t he   p o w d e r  

to  be  f e d ,   the   a d v a n c e m e n t   of  t he   p i s t o n   is   a d j u s t e d   i n  

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

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

an  a p p a r a t u s   f o r   f e e d i n g   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r ,  

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

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

m o u n t e d   a t   t he   t o p   o p e n i n g   of  the   t u b u l a r   m e m b e r .  

The  a p p a r a t u s   may  f u r t h e r   c o m p r i s e   a  cap   f i t t a b l e   o n t o  

the   t o p   o p e n i n g   of  t he   t u b u l a r   m e m b e r .  

A c c o r d i n g   to  a  p r e f e r r e d   e m b o d i m e n t ,   t he   a p p a r a t u s  

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

a d v a n c e   in  the   t u b u l a r   m e m b e r .  

The  t u b u l a r   member  i s   p r e f e r a b l y   in  a  c y l i n d r i c a l   f o r m .  

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



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

s c a l e   a t   t he   o u t e r   s u r f a c e   fo r   i n d i c a t i n g   the   p o s i t i o n   o f  

t he   p i s t o n .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   f u r t h e r  

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

p o w d e r   f rom  a  c o n t a i n e r   c o n t a i n i n g   t h e   p o w d e r   t h e r e i n ,   w h i c h  

c o m p r i s e s :  

a  h o l l o w   body  c o m m u n i c a t e d   w i t h   the  i n s i d e   of  t h e  

c o n t a i n e r   and  h a v i n g  a   s u b s t a n t i a l l y   h o r i z o n t a l   t op   p o r t i o n  

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

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

the   d i a m e t e r   is   s u b s t a n t i a l l y   the   same  as  t h a t   of  s e m i -  

c y l i n d r i c a l   s h e l l ;  

a  p a r t i t i o n   member  h a v i n g   the   b o t h   ends   i n s e r t e d  

t h r o u g h   and  s u p p o r t e d   by  the   c i r c u l a r   h o l e s   of  t he   t o p  

h o r i z o n t a l   p o r t i o n   of  the   h o l l o w   b o d y ,   t h e   p a r t i t i o n   m e m b e r  

b e i n g   in  t he   form  of  s e m i - c y l i n d r i c a l   s h e l l   c o m p l e m e n t a r y  

w i t h   t he   s h a p e   of  the   t op   h o r i z o n t a l   p o r t i o n ,   w h e r e b y   w h e n  

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

c y l i n d r i c a l   s p a c e   f rom  the   i n s i d e   of  the   h o l l o w   body  i n  

c o o p e r a t i o n   w i t h   t he   top   h o r i z o n t a l   p o r t i o n   of  t he   h o l l o w  

b o d y ;  

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

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

c y l i n d r i c a l   s p a c e   f o r m e d   by  the   p a r t i t i o n   member  i n  

c o o p e r a t i o n   w i t h   t he   top   h o r i z i n t a l   p o r t i o n   of  t he   h o l l o w  

body  so  t h a t   when  the   p i s t o n   is  a d v a n c e d   i n t o   t h e  



c y l i n d r i c a l   s p a c e ,   the   powder   i s   e x t r u d e d   f rom  t he   c i r c u l a r  

h o l e   o p p o s i t e   to   t h a t   t h r o u g h   w h i c h   t he   p i s t o n   i s   i n s e r t e d ;  

a n d  

a  c u t t i n g   means   m o u n t e d   at   t he   c i r c u l a r   h o l e   f rom  w h i c h  

t he   p o w d e r   i s   e x t r u d e d .  

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

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

m o u n t e d   on  the   c i r c u l a r   h o l e   a t   w h i c h   the   c u t t i n g   means   i s  

m o u n t e d .  

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

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

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

member  m o u n t e d   on  the   f i r s t   end  of  t he   t u b u l a r   member  f o r  

c l o s i n g   the   same  and  a  s e c o n d   cap   member  m o u n t e d   on  t h e  

s e c o n d   end  of  the   t u b u l a r   member  f o r   c l o s i n g   t h e   same  a n d  

b e i n g   s l i d a b l e   t o w a r d s   the   f i r s t   end  and  s u b s t a n t i a l l y  

h e r m e t i c a l l y   t h r o u g h   t he   t u b u l a r   m e m b e r ,   w h e r e b y   when  t h e  

s e c o n d   cap   member  i s   f o r c e d   to  s l i d e   t h r o u g h   the   t u b u l a r  

m e m b e r ,   t he   p o w d e r   i s   e x t r u d e d   f rom  t h e   f i r s t   e n d .  

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

i n v e n t i o n ,   the   t u b u l a r   member  is   made  of  p a p e r ,   and  t h e  

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

t u b u l a r   member  n e a r   t he   f i r s t   end  t h e r e o f ,   t h e r e b y  

r e i n f o r c i n g   t he   t u b u l a r   m e m b e r .  

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

t he   p r e s e n t   i n v e n t i o n ,   a  c u t t i n g   means   i s   m o u n t a b l e   on  t h e  

f i r s t   end  p o r t i o n   of  the   t u b u l a r   member  a f t e r   t he   f i r s t   c a p  



i s   d e t a c h e d   t h e r e f r o m ,   so  t h a t  t h e   e x t r u d e d   p o w d e r   f rom  t h e  

t u b u l a r   member  i s   c u t   o f f   by  t he   c u t t i n g   m e a n s .  

The  above   and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s   o f  

the   p r e s e n t   i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  the   f o l l o w i n g  

d e s c r i p t i o n   of  the   p r e f e r r e d   e m b o d i m e n t s   of  t he   p r e s e n t  

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

B r i e f   D e s c r i p t i o n   of  the   A c c o m p a n y i n g   D r a w i n g s  

F i g .   1  i s   a  s e c t i o n a l   v iew  of  a  p o w d e r   f e e d i n g  

a p p a r a t u s   a c c o r d i n g   to   an  e m b o d i m e n t   of  the   i n v e n t i o n ;  

F i g .   2  shows  how  to  use  the   p o w d e r   f e e d i n g   a p p a r a t u s  

shown  in  F i g .   l ;  

F i g s .  3   and  4  show  r e s p e c t i v e l y   o t h e r   u s a g e   of  t h e  

a p p a r a t u s   shown  in  F i g .   1 ;  

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

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

F i g .   6  i s   an  e x p a n d e d   v iew  of  the   a p p a r a t u s   shown  i n  

F i g .   5 ;  

F i g .   7  shows  how  to  use  the   a p p a r a t u s   shown  in  F i g .   51 

F i g .   8  is  a  a  s c h e m a t i c   view  of  a  p a c k a g e   f o r   p o w d e r  

a c c o r d i n g   to   t he   i n v e n t i o n ;  

F i g .   9  i s   an  e x p a n d e d   v iew  of  the   p a c k a g e   shown  F i g .   8 ;  

F i g .   10  shows  how  to  use  the   p a c k a g e   shown  in  F i g .   8  i n  

th  p o w d e r   f e e d i n g   m e t h o d   a c c o r d i n g   to   t he   i n v e n t i o n ;  

F i g s .   11  to  15  show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

t he   powder   i n t o   a  c y l i n d e r   a c c o r d i n g   to  an  e m b o d i m e n t   of  t h e  

i n v e n t i o n ;  



F i g s .   16  and  17  show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

the   powder   i n t o   a  c y l i n d e r   a c c o r d i n g   to   a n o t h e r   e m b o d i m e n t  

of  the   i n v e n t i o n ;  

F i g s .   18  a n d  1 9   show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

t he   powder   i n t o   a  c y l i n d e r   a c c o r d i n g   to  a  f u r t h e r   e m b o d i m e n t  

of  the  i n v e n t i o n ;  

F i g s .   20  and  21  show  r e s p e c t i v e l y   the   s t e p s   f o r   p a c k i n g  

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

a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g s .   22  to  26  show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

the   powder   i n t o   a  c y l i n d e r   a c c o r d i n g   to  a  s t i l l   o t h e r  

e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g s .   27  to  29  show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

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

e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g s .   30  to  32  show  r e s p e c t i v e l y   t he   s t e p s   f o r   p a c k i n g  

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

e m b o d i m e n t   of  the   i n v e n t i o n ;  

F i g .   33  is   a  s e c t i o n a l   v iew  of  a  p o w d e r   f e e d i n g  

a p p a r a t u s   a c c o r d i n g   to  a n o t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g s .   34  to  36  show  r e s p e c t i v e l y   the   s t e p s   of  t h e  

o p e r a t i o n   of  the   p o w d e r   f e e d i n g   a p p a r a t u s   shown  in  F i g .   3 3 .  

F i g .   37  is   a  g r a p h   s h o w i n g   the   r e l a t i o n s h i p   b e t w e e n   t h e  

d i s t a n c e  L   ( t h e   d i s t a n c e   b e t w e e n   the   top   p o r t i o n   of  t h e  

c y l i n d e r   and  t he   f r o n t   f a c e   of  the   p i s t o n )   and  t he   w e i g h t   W1 

of  t he   p o w d e r   r e m a i n i n g   in  t he   c y l i n d e r .  



D e s c r i p t i o n   of  the   P r e f e r r e d   E m b o d i m e n t s  o f   t h e  I n v e n t i o n  

As  m e n t i o n e d   a b o v e ,   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,  

p o w d e r   is  i n c o r p o r a t e d   i n t o   a  t u b u l a r   member  and  fed   in  t h e  

p s e u d o - a g g l o m e r a t e d   s t a t e   f rom  the   t u b u l a r   m e m b e r .   By 

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

t u b u l a r   m e m b e r ,   t he   powder   can  be  i s o l a t e d   f rom  t he   o t h e r  

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

o t h e r   p o w d e r   is  p e r f e c t l y   p r e v e n t e d .   F u r t h e r ,   i t   is   n o t  

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

f o r   e x c l u s i v e   u s e .  

S i n c e   the   powder   i s   p a c k e d   in  a   t u b u l a r   member  o r  

c y l i n d e r   in  t he   p s e u d o - a g g l o m e r a t e d   s t a t e ,   i t   d o e s   no t   m a k e  

a  d u s t   nor  a b s o r b   m o i s t u r e .   Such  c h a r a c t e r i s t i c s   i s  

p r e f e r a b l e  f o r   m a i n t a i n i n g   c l e a n l y   t he   w o r k i n g   e n v i r o n m e n t  

in  the   f a c t r o r y .  

F u r t h e r ,   the   p a c k a g e   fo r   powder   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n   c o n t a i n s   the   p o w d e r   in  t he   p s e u d o -  

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

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

t he   powder   c o n t a i n e d   t h e r e i n .   M o r e o v e r ,   t he   p a c k e d   p o w d e r  

d o e s   no t   u n d e r g o   the   c l a s s i f i c a t i o n   of  p a r t i c l e s   due  to   t h e .  

v a r i a t i o n   in  the   s p e c i f i c   d e n s i t y   and  p a r t i c l e   s i z e ,   e t c .  

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

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

s t i c k i n e s s   and  t h e r e f o r e e   i t   is  r e a d i l y   t r a n s f o r m e d   to  t h e  

p s e u d o - a g g l o m e r a t e d   s t a t e .   Thus  the   p o w d e r   can  be  e a s i l y  

made  in  the   a g g l o m e r a t e d   s t a t e ,   so  t h a t   the   f e e d i n g   o r  



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

a c c u r a c y .  

F u r t h e r ,   t he   f e e d i n g   or  w e i g h i n g   o p e r a t i o n   of  p o w d e r  

can  be  e a s i l y   a u t o m i z e d   by  means   of  the   p o w d e r   f e e d i n g  

a p p a r a t u s   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .   For   e x a m p l e ,  

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

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

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

s t a t e ,   a r e   a r r a n g e d   so  as  to  move  in  s e r i e s .   On  t h e   o t h e r  

h a n d ,   a  w e i g h i n g   s i t e   c o m p o s e d   of  a  w e i g h i n g   means   and  a  

d r i v i n g   means   such   as  a  s t e p   m o t o r   i s   d i s p o s e d   a l o n g   t h e  

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

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

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

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

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

is   e a s i l y   fo r   the   t h o s e   s k i l l e d   in  the   a r t   to  a u t o m i z e   t h e  

f e e d i n g   or  w e i g h i n g   o p e r a t i o n   of  the   p o w d e r .  

N o w   the   p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   by  way  o f  

E x a m p l e s ,   w h i c h   s h o u l d   be  c o s t r u e d   as  an  i l l u s t r a t i o n   of  t h e  

i n v e n t i o n   and  no t   to  r e s t r i c t   the   s c o p e   of  the   i n v e n t i o n .  

E x a m p l e   1 

Now  r e f e r r i n g   to  F i g s .   1  to  4,  a  p o w d e r   f e e d i n g  

a p p a r a t u s   a c c o r d i n g   to  an  e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n   w i l l   be  e x p l a i n e d .  

As  shown  in  F i g .   1,  t he   p o w d e r   f e e d i n g   a p p a r a t u s  



c o m p r i s e s   a  t u b u l a r   m e m b e r  1  o f  a   c o n s t a n t  s e c t i o n   and  a  

p i s t o n   2  h e r m e t i c a l l y   and  s l i d a b l y   m o v a b l e   in  t he   t u b u l a r  

member  1.  The  t u b u l a r   member  1  may  p r e s e n t   a  s e c t i o n   of  a n y  

form  such   as  a  r e c t a n g u l a r   s e c t i o n ,   b u t   i t   p r e f e r a b l y  

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

The  p i s t o n   2  i s   c o n n e c t e d   to  a  h a n d l e  4   t h r o u g h   a  

p i s t o n   rod  3.  The  p i s t o n   2  may  be  moved  m a n u a l l y   or  d r i v e n  

by  an  a p p r o p r i a t e   means   such   as  a  s t e p   mo to r   ( n o t   shown  i n  

t he   d r a w i n g s ) .  

Powder   P  i s   c o n t a i n e d   in  the   t u b u l a r   member  1.  In  t h i s  

e x a m p l e ,   t he   p o w d e r   P  has   been   c o m p a c t e d   by  a d v a n c i n g   t h e  

p i s t o n  2   to  p r e s e n t   a  p s e u d o - a g g l o m e r a t e d   s t a t e .   T h e  

p s e u d o - a g g l o m e r a t e d   s t a t e   of  p o w d e r   can  be  o b t a i n e d   b y  

m o u n t i n g   a  cap  5  o n ' t h e   t o p   o p e n i n g   of  t he   t u b u l a r   member  1 

and  p r e s s i n g   the   p o w d e r   P  a g a i n s t   t he   cap  5  by  the   p i s t o n   2 .  

O t h e r w i s e ,   powder   may  be  c h a r g e   i n t o   t he   t u b u l a r   member  1  i n  

the   p s e u d o - a g g l o m e r a t e d   s t a t e .  

The  cap  5  is   t h e n   r e m o v e d   f rom  the   t u b u l a r   member  1  t o  

e x p o s e   a  c u t t i n g   means   6  w h i c h   i s   m o u n t e d   on  t he   top   p o r t i o n  

of  the   t u b u l a r   member  1.  The  c u t t i n g   means   6  in  t he   e x a m p l e  

shown  in  F i g s .   1  and  2  c o m p r i s e s  a   n e t   wh ich   is   e x t e n d e d  

a c r o s s   t he   top   o p e n i n g   of  the   t u b u l a r   m e m b e r . .  

T h e n ,   as  shown  in  F i g .   2,  the   p i s t o n   2  i s   f o r c e d   t o  

move  in  t he   d i r e c t i o n   F  to  e x t r u d e   the   c o m p a c t e d   p o w d e r   P 

o u t   of  t he   t u b u l a r   member  1.  The  p s e u d o - a g g l o m e r a t e d   p o w d e r  

P  i s   f o r c e d   to  move  t h r o u g h   the   mesh  of  the   n e t   6  and  c u t  

o f f   to  t he   p o w d e r y   s t a t e .   The  t h u s   c u t   o f f   p o w d e r   i s  



d r o p p e d   i n t o   a  c o n t a i n e r   7  on  a  w e i g h i n g   means   8.  T h u s ,   i t  

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

a d v a n c i n g   the   p i s t o n   2  in  a c c o r d a n c e   w i t h   t he   w e i g h t  

m e a s u r e d   by  t h e   w e i g h i n g   means   8 .  

As  r e a d i l y   u n d e r s t o o d ,   s i n c e   t he   p o w d e r   d o e s   n o t   m o v e  

on  an  i n c l i n e d   p l a n e   d u r i n g   the   f e e d i n g   t h e r e o f ,   t he   p o w d e r  

d o e s   no t   u n d e r g o   the   c l a s s i f i c a t i o n   of  p a r t i c l e s   due  to   t h e  

d i f f e r e n c e   in  the   p a r t i c l e   s i z e   or  s p e c i f i c   d e n s i t y ,   e t c .  

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

p o w d e r   by  a d j u s t i n g   m i n u t e l y   t he   a d v a n c e m e n t   of  t he   p i s t o n  

2 .  

Now  r e f e r i n g   to  F i g s .   3  and  4,  i t   w i l l   be  e x p l a i n e d   how 

to  i n c o r p o r a t e   t h e   p o w d e r   P  in  t h e   t u b u l a r   member   1 .  

F i g .   3  shows  how  to  c h a r g e   the   t u b u l a r   member  w i t h   t h e  

p o w d e r   P  f rom  a  b o t t l e   9 .  

As  shown  in  F i g .   3,  f i r s t ,   t he   t o p   p o r t i o n   of  t h e  

t u b u l a r   member  1  is   i n s e r t e d   i n t o   t h e   p o w d e r   P  c o n t a i n e d   i n  

the   b o t t l e   9.  At  t h i s   s t a g e ,   t h e   p i s t o n   2  in  in  t he   f u l l y  

a d v a n c e d   p o s i t i o n .   T h a t   i s ,   i t   is   p o s i t i o n e d   n e a r   t he   t o p  

p o r t i o n   of  the   t u b u l a r   member  1.  T h e n ,   t he   p i s t o n   2  i s  

r e t r a c t e d ,   t h a t   i s ,   t he   p i s t o n   i s   moved  g r a d u a l l y   in  t h e  

d i r e c t i o n   F  to  t h e r e b y   d e p r e s s u r i z e   t he   i n s i d e   of  t h e  

t u b u l a r   member  1  and  t h u s   a b s o r b   t he   p o w d e r   P  t h e r e i n .  

T h e n ,   t he   p o w d e r   c u t t i n g   means   6  and  t he   cap   5  a r e   m o u n t e d  

on  t he   top   p o r t i o n   of  t h e   t u b u l a r   member  and  t h e n   i t   may  b e  

t r a n s f e r r e d   to  the   f e e d i n g   s i t e .  

F i g .   4  shows   a n o t h e r   way  how  to  c h a r g e   the   t u b u l a r  



member  1'  w i t h   the   p o w d e r   P.  I n  F i g .  4 ,  t h e   t u b u l a r   m e m b e r  

1  has   been   c h a r g e d   w i t h   t he   p o w d e r ,   f o r   e x a m p l e ,   by  t h e  

m e t h o d   shown  in  F i g .   3,  and  t h e n   the   p o w d e r   has   been   p r e s s e d  

a g a i n s t   the   c a p   5  by  means   of  the   p i s t o n   2  to  fo rm  a  p s e u d o -  

a g g l o m e r a t e d   body  P  of  p o w d e r .   T h e n ,   t he   cap  5  i s   r e m o v e d  

f rom  the   t u b u l a r   member  1  wh ich   i s   t h e n   c o n n e c t e d   to  a n o t h e r  

t u b u l a r   member  1'  s i m i l a r   t h e r e t o .   The  c o n n e c t i o n   i s  

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

e a c h   o t h e r .  

As  shown  in  F i g .   4,  t he   p i s t o n s   2  and  2'  a r e   moved  t o  

the   d i r e c t i o n   F  w i t h   r e s p e c t   to  t he   t u b u l a r   m e m b e r s   1  a n d  

1 ' .   T h a t   i s ,   the   p s e u d o - a g g l o m e r a t e d   p o w d e r   P  in  t h e  

t u b u l a r   member  1  i s   f o r c e d   to  move  t h e r e f r o m   and  a b s o r b e d  

i n t o   t he   t u b u l a r   member  1 ' .   A f t e r   t he   c o m p a c t e d   p o w d e r   P  i s  

c o m p l e t e l y   t r a n s f e r r e d   to  t h e   t u b u l a r   member  1 ' ,   t he   t u b u l a r  

members   1  a n d   11  a r e   d e t a c h e d   f rom  e a c h   o t h e r .   T h e n ,   t h e  

c u t t i n g   means   6  may  be  m o u n t e d   on  t he   t op   p o r t i o n   o f  t h e  

t u b u l a r   member  1 ' ,   w i t h   w h i c h   the   f e e d i n g   can  be  c o n d u c t e d  

as  shown  in  F i g .   2 .  

E x a m p l e   2 

R e f e r r i n g   to  F i g s .   5  to  7,  t he   s e c o n d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d .  

F i g .   5  shows  a  powder   f e e d i n g   a p p a r a t u s   11  a t t a c h e d   t o  

a  b o t t l e   9  c o n t a i n i n g   p o w d e r   P  t h e r e i n .   As  shown  in  F i g .   5 ,  

t he   powder   f e e d i n g   a p p a r a t u s   11  c o m p r i s e s   a  c o n n e c t i n g  

member  12  t h r e a d e d   on  the   top  p o r t i o n   of  t he   b o t t l e   9,  a  



body  13  f o r m e d   i n t e g r a l l y   w i t h   the   c o n n e c t i n g   member  12,   a  

p a r t i t i o n   member  14  a t t a c h e d   in  t he   top   h o r i z o n t a l   p o r t i o n  

of  t he   body  1 3   and  a  p i s t o n   member  15  m o v a b l e   c o a x i a l l y   i n  

the   p a r t i t i o n   member  1 4 .  

As  e x p l a i n e d   h e r e i n a f t e r ,   t he   body  13  p r e s e n t s   an  t h e  

t op   p o r t i o n   t h e r e o f   a  s e m i - c y l i n d r i c a l   s h e l l .   F u r t h e r ,   t h e  

body  13  has   two  h o l e s   r e s p e c t i v e l y   a t   t he   b o t h   s i d e   of  t h e  

t op   p o r t i o n   t h e r e o f .   The  p a r t i t i o n   means   14  and  t h e   p i s t o n  

means   15  a r e   i n s e r t e d   t h r o u g h   one  of  t h e s e   h o l e s   i n t o   t h e  

t op   p o r t i o n   of  t he   body  13,   w h i l e   a  c u t t i n g   means   16  i s  

m o u n t e d   on  the   o t h e r   h o l e .   F u r t h e r ,   a  cap   15  i s   m o u n t a b l e  

on  the   c u t t i n g   means   16  to   c l o s e   t h e   h o l e .  

R e f e r r i n g   F i g .   6,  e a c h   member  of  t he   p o w d e r   f e e d i n g  

a p p a r a t u s   shown  in  F i g .   5  w i l l   be  e x p l a i n e d   in  more  d e t a i l .  

As  shown  in  F i g .   6  ( a ) ,   t h e   p i s t o n   means   15  c o n t a i n s   a  

p i s t o n   21  made  of  an  e l a s t i c   m a t e r i a l   s u c h   as  r u b b e r ,   a  

p i s t o n   rod  22  c o n n e c t e d   a t   one  end  t h e r e o f   w i t h   t he   p i s t o n  

21,  and  a  g r i p   23  c o n n e c t e d   to  t h e   o t h e r   end  of  t h e   p i s t o n  

rod  22.  The  p i s t o n   rod  22  may  be  made  f rom  a  p l a s t i c  

m a t e r i a l   such   as  T e f l o n   i n t e g r a l l y   w i t h   t he   g r i p   2 3 .  

As  shown  in  F i g .   6  ( b ) ,   t h e   p a r t i t i o n   member  14  i s  

g e n e r a l l y   of  an  e l o n g a t e d   f o r m ,   of  w h i c h   t he   b o t h   e n d  

p o r t i o n s   24  and  25  a r e   of  a  h o l l o w   c y l i n d r i c a l   form  and  t h e  

c e n t e r   p o r t i o n   26  p r e s e n t s   a  s e m i - c y l i n d r i c a l   s h e l l .   T h e  

p i s t o n   means   15  i s   i n s e r t e d   a x i a l l y   in  t he   p a r t i t i o n   m e m b e r  

14  and  s l i d a b l e   in  t he   a x i a l   d i r e c t i o n .   The  p a r t i o n   m e m b e r  

14  may  be  i n s e r t e d   i n t o   t he   h o l e s   of  t he   t op   h o r i z o n t a l  



p o r t i o n   of  the   body  13  and  s u p p o r t e d   t h e r e b y   in  a  h o r i z o n t a l  

p o s i t i o n .   As  m e n t i o n e d   b e l o w ,   the   p a r t i t i o n   member  14  i s  

r o t a t a b l e   a b o u t   i t s   a x i s   in  t he   t op   h o r i z o n t a l   p o r t i o n   o f  

t h e   body  1 3 .  

F i g .   6  (c)  shows   the   c o n n e c t i n g   member  12  and  t h e  

h o l l o w   body  13  of  t he   p o w d e r   f e e d i n g   a p p a r a t u s .   As  shown  i n  

F i g .   6  ( c ) ,   the   v e r t i c a l   s e c t i o n   of  t he   body  13  i s   g e n e r a l l y  

of  a  t r a p e z o i d a l   f o r m .   The  t op   h o r i z o n t a l   p o r t i o n   23  i s  

o p e n e d   a t   t he   b o t h   s i d e s   and  is   g e n e r a l l y   of  t he   fo rm  of  a  

s e m i - c y l i n d r i c a l   s h e l l .   As  m e n t i o n e d   a b o v e ,   t he   c u t t i n g  

means   16  i s   m o u n t e d   a c r o s s   the   h o l e   a t   one  s i d e   of  the   t o p  

h o r i z o n t a l   p o r t i o n   27,  w h i l e   the   p a r t i t i o n   member  14  i s  

i n s e r t e d   t h r o u g h   the   h o l e   at   t he   o t h e r   s i d e   t o g e t h e r   w i t h  

t he   p i s t o n   means   15.   In  more  d e t a i l ,   t he   p a r t i t i o n   m e m b e r  

14  i s   i n s e r t e d   t h r o u g h   t he   h o l e   i n t o   the   top   h o r i z o n t a l  

p o r t i o n   27  and  i s   s u p p o r t e d   r o t a t a b l y   by  t he   two  h o l e s .  

The  s h a p e   of  the   c e n t e r   p o r t i o n   26  of  t he   p a r t i t i o n  

member  14  i s   c o m p l e m e n t a r y   to  t h a t   of  t he   top   h o r i z o n t a l  

p o r t i o n   27  of  t he   body  13.  The  p a r t i t i o n   member  14  i s  

r o t a t a b l e   and  t h u s   i t   t a k e s   two  p o s i t i o n s ;   t h a t   i s ,   t h e  

s e m i - c y l i n d r i c a l   s h e l l   of  t he   p a r t i t i o n   member  14  i s  

p o s i t i o n e d   at   t he   same  s i d e   as  t h a t   of  t he   top   h o r i z o n t a l  

p o r t i o n   27  to  r e c e i v e   the   p o w d e r   P  t h e r e o n ,   when  the   p o w d e r  

f e e d i n g   a p p a r a t u s   i s   t u r n e d   to  an  i n v e r t e d   p o s i t i o n .   On  t h e  

o t h e r   h a n d ,   i t   may  be  r o t a t e d   at   180"  to  t a k e   an  o p p o s i t e  

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

h o r i z o n t a l   s h e l l   27.  The  p i s t o n   21  is   h e r m e t i c a l l y   s l i d a b l e  



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

F i g .   7  shows  how  to  use  the   p o w d e r   f e e d i n g   a p p a r a t u s  

shown  in  F i g s .   5  and  6 .  

F i r s t ,   the   powder   f e e d i n g   a p p a r a t u s   11  is   c o n n e c t e d   o n  

t h e   t o p   o p e n i n g   of  t he   b o t t l e   9.  At  t h i s   s t a g e ,   t he   s e m i -  

c y l i n d r i c a l   s h e l l   of  t he   p a r t i t i o n   member  14  i s   p o s i t i o n e d  

a t   t he   same  s i d e   as  t h a t   of  t he   top   h o r i z o n t a l   p o r t i o n   2 7 ,  

so  t h a t ,   when  the   p o w d e r   f e e d i n g   a p p a r a t u s   11  i s   t u r n e d   to   a  

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

p a r t i t i o n   member  1 4 .  

T h e n ,   t he   p o w d e r   f e e d i n g   a p p a r a t u s   11  i s   t u r n e d   to  a  

v e r t i c a l l y   i n v e r t e d   p o s i t i o n   t o g e t h e r   w i t h   t he   b o t t l e   9  a n d  

i s   m a i n t a i n e d   in  p o s i t i o n   by  a  s u p p o r t i n g   means   2 8 .  

N e x t ,   t he   p a r t i t i o n   member  14  i s   r o t a t e d   a b o u t   i t s   a x i s  

a t   180°  to  fo rm  a  c y l i n d r i c a l   s p a c e   in  c o o p e r a t i o n   w i t h   t h e  

s e m i - c y l i n d r i c a l   s h e l l   27  of  t h e   body  13,   so  t h a t   p o w d e r   i s  

i s o l a t e d   in  the   form  of  a  c y l i n d e r .   N e x t ,   t he   p i s t o n   m e a n s  

15  is   c o n n e c t e d   a t   t h e   g r i p   23  to   a  d r i v i n g   a x i s   30  of  a  

s t e p   m o t o r   29.  The  d r i v i n g   a x i s   30  i s   c o n s t r u c t e d   so  as  t o  

a d v a n c e   s t e p w i s e l y .   The  p i s t o n   means   15  i s   a d v a n c e d   by  t h e  

s t e p   m o t o r   29  to   e x t r u d e   the   p o w d e r   o u t   of  t he   c y l i n d r i c a l  

s p a c e   f o r m e d   by  t he   p a r t i t i o n   member  14  and  the   t o p  

h o r i z o n t a l   p o r t i o n   27  ( w h i c h   is   now  p o s i t i o n e d   a t   t h e  

b o t t o m ) .   The  c o m p a c t e d   p o w d e r   i s   f o r c e d   to  move  t h r o u g h   t h e  

mesh  of  t he   c u t t i n g   means   16  to   t h e r e b y   become   a  p o w d e r y  

s t a t e   and  d r o p p e d   i n t o   a  c o n t a i n e r   7  on  the   w e i g h i n g   m e a n s  

8 .  



The  p o w d e r   f e e d i n g   a p p a r a t u s   of  the   p r e s e n t   e x a m p l e   i s  

p r e f e r a b l y   e m p l o y e d   fo r   f e e d i n g   p o w d e r   l i t t l e   by  l i t t l e   i n t o  

a  s o l u t i o n   in  a  f l u s c ,   w h i l e   a g i t a t i n g   the   s o l u t i o n   in  t h e  

l a b o r a t o r i e s .  

E x a m p l e   3 

.  R e f e r r i n g   F i g s .   8  to  10,   the   t h i r d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d .  

F i g .   8  shows   a  p a c k a g e   31  fo r   c o n t a i n i n g   p o w d e r ,   w h i c h  

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

i n v e n t i o n   in  t he   f a c t o r y .   F i g .   9  s h o w s  t h e   p a c k a g e   31  in  a n  

e x p a n d e d   f o r m .  

As  shown  in  F i g s .   8  and  9,  t h e   p a c k a g e   31  c o m p r i s e s   a  

h o l l o w   c y l i n d r i c a l   body  32  made ,   f o r   e x a m p l e ,   of  a  h a r d  

p a p e r   s u c h   as  a  p a p e r b o a r d ,   a  m e t a l   r i n g   34  f i t t e d   on  t h e  

body  32  a t   one  end  t h e r e o f   f o r   r e i n f o r c i n g   i t ,   a  f i r s t   a n d  

s e c o n d   c a p s   33  and  35  a t t a c h e d   d e t a c h a b l y   to  t he   e n d s   of  t h e  

body  32  f o r   c l o s i n g   the   b o t h   e n d s   t h e r e o f .  

The  m e t a l   r i n g   34  i s   m o u n t e d   on  the   body  of  p a p e r   so  a s  

to  m a i n t a i n   body  32  in  the   c y l i n d r i c a l   f c rm  e v e n   i f   t h e  

f i r s t   cap   33  is   r e m o v e d   f rom  the   p a c k a g e   31.  The  s e c o n d   c a p  

35  i s   in  t he   fo rm  of  a  c u p ,   t he   p e r i p h e r i c a l   f l a n g e   p o r t i o n  

is   e x t e n d e d   in  the   fo rm  of  a  c y l i n d e r   of  w h i c h   t he   d i a m e t e r  

i s  s u b s t a n t i a l l y   t he   same  as  t h a t   of  t he   body  32.  A s  

m e n t i o n e d   b e l o w ,   t he   s e c o n d   cap  35  can   be  u sed   as  a  p i s t o n  

to  e x t r u d e   t h e   p o w d e r   o u t   of  t he   p a c k a g e   31  in  t h e   f a c t o r y .  

F i g .   10  shows   how  to  use   the   p a c k a g e   31  in  c o n d u c t i n g  



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

i n v e n t i o n .  

F i r s t ,   p o w d e r   i s   i n c o r p o r a t e d   i n t o   t he   p a c k a g e   31  by  a n  

a p p r o p r i a t e   means   so  t h a t   the   powde-   is   c o n t a i n e d   in  t h e  

p a c k a g e   31  in  the   p s e u d o - a g g l o m e r a t e d   s t a t e .   The  t h u s  

o b t a i n e d   p a c k a g e   of  p o w d e r   may  be  t r a n s p o r t e d   or  s a l e d   as  i t  

i s .   D u r i n g   the   t r a n s p o r t a t i o n   of  the   p a c k a g e ,   t he   p o w d e r  

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

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

F u r t h e r . ,   the   p a c k a g e   i s   s m a l l - s i z e d   w i t h   r e s p e c t   to  t h e  

a m o u n t   of  t he   p o w d e r   c o n t a i n e d   t h e r e i n .  

Now,  the   p o w d e r   f e e d i n g   m e t h o d   u s i n g   the   p a c k a g e   31  

w i l l   be  e x p l a i n e d   w i t h   r e f e r e n c e   to  F i g .   10.   F i r s t ,   t h e  

p a c k a g e   of  p o w d e r   31  i s   m o u n t e d   on  s u p p o r t i n g   means   36  so  a s  

to  m a i n t a i n   t he   same  in  p o s i t i o n .   T h e n ,   t h e   f i r s t   cap   33  i s  

d e t a c h e d   and  a  c u t t i n g   means   37  s u c h   as  a  m e t a l   n e t   i s  

a t t a c h e d   to  the   top   p o r t i o n   of  the   p a c k a g e .   On  the   o t h e r  

h a n d ,   a  d r i v i n g   means   38  i s   c o n n e c t e d   to  t he   s e c o n d   cap   3 5 .  

In  t he   e x a m p l e   shown  in  F i g .   10,   t he   d r i v i n g   means   38  

c o m p r i s e s   an  a b u t t i n g   member  39  f o r   a b u t t i n g   t h e   s e c o n d   c a p  

35,  a  c o n n e c t i n g   rod  40  t h r e a d e d   on  the   s u r f a c e   t h e r e o f ,   a  

c o n v e r t i n g   means   42  f o r   c o n v e r t i n g   r o t a t i o n   i n t o   r e c t i l i n e a r  

m o v e m e n t ,   and  a  m o t o r   e q u i p p e d   w i t h   r e d u c i n g   g e a r s   ( n o t  

s h o w n ) .   The  a b u t t i n g   member  39  is   of  a  d i s c   fo rm  w h i c h   i s  

f i t t e d   in  t he   s e c o n d   cap  3 5  s o   t h a t   i t   p u s h e s   t he   s e c o n d   c a p  

35  t h r o u g h   the   body  32  of  t he   p a c k a g e .   On  t he   o t h e r   h a n d ,  

the   c o n v e r t i n g   means   c o m p r i s e s   a  s u p p o r t i n g   s t a n d   4  h a v i n g   a  



h o l e   i n t e r n a l l y   t h r e a d e d   w i t h   wh ich   the   e x t e r n a l l y   t h r e a d e d  

p o r t i o n   of  t h e   c o n n e c t i n g   rod  40  is   m e s h e d .  

T h u s ,   when  t he   c o n n e c t i n g   rod  40  i s   r o t a t e d ,   i t  

a d v a n c e s   r e c t i l i n e a r l y   t o g e t h e r   w i t h   t he   a b u t t i n g   member  39  

w h i c h ,   in  r e t u r n ,   p u s h e s   the   s e c o n d   cap  35  t h r o u g h   the   b o d y  

31  of  t h e   p a c k a g e .   The  p o w d e r   i s   t h u s   e x t r u d e d   o u t   of  t h e  

p a c k a g e   and  cu t   by  the   c u t t i n g   means   37  and  d r o p s   in  t h e  

c o n t a i n e r   7  m o u n t e d   on  t he   w e i g h i n g   means   8 .  

The  a d v a n c e m e n t   of  the   s e c o n d   cap   35  can   be  a d j u s t e d  

m i n u t e l y   so  t h a t   t he   f e e d i n g   of  p o w d e r   can  be  a l s o   a d j u s t e d  

at   p r e c i s e   a c c u r a c y .   Such  a  f e e d i n g   s y s t e m   e n a b l e s  

a u t o m a t i z a t i o n   of  p o w d e r   f e e d i n g   o p e r a t i o n   in  t he   f a c t o r y .  

E x a m p l e   4 

R e f e r r i n g   to  F i g s .   11  to  15,   a n o t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d .  

The  powder   f e e d i n g   a p p a r a t u s   a c c o r d i n g   to  t he   p r e s e n t  

e m b o d i m e n t   c o m p r i s e s   a  c o n t a i n e r   51  f o r   c o n t a i n i n g   t h e r e i n  

p o w d e r   A.  The  c o n t a i n e r   51  i s   p r o v i d e d   a t   the   l o w e s t  

p o r t i o n   of  the   s i d e   w a l l   t h e r e o f   w i t h   an  i n l e t   h o l d   52  o n  

w h i c h   a  c y l i n d e r   53  i s   m o u n t e d .   The  c y l i n d e r   53  i s   a d a p t e d  

to  move  in  the   c o n t a i n e r .   The  c y l i n d e r   53  i s  o p e n   e n d e d   a n d  

has   a  s u f f i c i e n t   l e n g t h   to  e x t e n d   a c r o s s   t he   c o n t a i n e r   51  a s  

shown  in  F i g .   12.  The  c y l i n d e r   53  may  be  of  any  s e c t i o n a l  

f o r m ,   b u t   i t   i s   p r e f e r a b l e   to  p r e s e n t   a  c i r c u l a r   s e c t i o n .  

The  c y l i n d e r   53  i s   m o v a b l e   r e c t i l i n e a r l y   in  t he   f o r w a r d  

and  b a c k w a r d   d i r e c t i o n s   t h r o u g h   the   h o l e   52  in  t h e   c o n t a i n e r  



51.  In  the   mos t   a d v a n c e d   p o s i t i o n ,  t h e   c y l i n d e r  5 3   r e a c h e s  

at   an  o p e n i n g   or  h o l e   54  on  the   s i d e w a l l   of  t he   c o n t a i n e r   a t  

the  o p p o s i t e   s i d e .   In  t he   mos t   r e t r a c t e d   p o s i t i o n ,   t he   t o p  

p o r t i o n   94  the   c y l i n d e r   53  is   p o s t t i o n e d   n e a r   t h e   h o l e   5 3 .  

The  c y l i n d e r   53  may  be  d e t a c h a b l e   f rom  the   c o n t a i n e r   5 1 .  

For   f a c i l i t a t i n g   the   a d v a n c e   of  t he   c y l i n d e r   53  t h r o u g h  

powder   A  in  the   c o n t a i n e r   51,  t h e   top   p o r t i o n   of  t h e  

c y l i n d e r   53  may  be  e d g e d   or  the   c y l i n d e r   53  may  be  a d v a n c e d  

w h i l e   b e i n g   r o t a t e d   a b o u t   i t s   a x i s .  

The  c y l i n d e r   53  i s   e q u i p p e d   w i t h   a  p i s t i o n   55  c o n n e c t e d  

w i t h   a  p i s t o n   rod  55a .   The  p i s t o n   55  i s   h e r m e t i c a l l y  

s l i d a b l e   on  the   i n n e r   w a l l   of  t he   c y l i n d e r   53.  T h u s ,   t h e  

p i s t o n   55  i s   moved  f o r w a r d l y   to  c o m p a c t   t he   p o w d e r   in  t h e  

c y l i n d e r   to  t h e r e b y   c o n t r o l   t he   d e g r e e   of  the   c o m p a c t i o n   o f  

the  p o w d e r ,   or  to  e x t r u d e   a  p r e d e t e r m i n e d   a m o u n t   of  t h e  

powder   B  f rom  the   o u t l e t   h o l e   54a .   In  o r d e r   to  o b t a i n   a  

h e r m e t i c a l   c o n t a c t   b e t w e e n   the   p i s t o n   55  and  t h e   i n n e r   w a l l  

of  the   c y l i n d e r   53,  the   p i s t o n   55  i s   made  of  an  e l a s t i c  

m a t e r i a l   such   as  n a t u r a l   or  s y n t h e t i c   r u b b e r ,   f u n c t i o n a l  

p l a s t i c ,   e t c .  

The  p o w d e r   f e e d i n g   a p p a r a t u s   i s   f u r t h e r   e q u i p p e d   w i t h   a  

c l o s i n g   p l a t e   56  a t   the   o u t l e t   h o l e   54.  T h u s ,   t he   o u t l e t  

h o l e   54  i s   n o r m a l l y   c l o s e d   by  the   p l a t e   56,  and  i s   o p e n e d   b y  

moving   the   p l a t e   56  u p w a r d l y   when  the   f e e d i n g   is   to  b e  

e f f e c t e d .  

The  p o w d e r   f e e d i n g   a p p a r a t u s   is   f u r t h e r   e q u i p p e d   w i t h   a  

k n i f e   57  a t   a  p o s i t i o n   a b o v e   the   o u t l e t   h o l e   54.  The  k n i f e  



57  is   p r o v i d e d   w i t h   an  u n d e r o l a d e   and   i t  m a y   b e  d r o p p e d   t o  

cu t   the   e x t r u d e d   p s e u d o - a g g l o m e r a t e d   p o w d e r .   The  c u t t i n g  

may  be  c o n d u c t e d   by  o t h e r   m e a n s ,   such   as  a  n e t   e x t e n d e d  

a c r o s s   t he   o u t l e t   h o l e   5 4 .  

The  c y l i n d e r   53  and  the   p i s t o n   55  may  be  e q u i p p e d   w i t h  

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

the   c y l i n d e r   when  i t   r e c e i v e s   a  p o w d e r .  

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

as  f o l l o w s :  

(1)  F i r s t ,   the   o u t l e t   h o l e   54  i s   c l o s e d   w i t h   t he   p l a t e  

56  and  the   c y l i n d e r   53  i s   m a i n t a i n e d   a t   t h e   r e t r a c t e d  

p o s i t i o n ,   as  shown  in  F i g .   11.  T h e n ,   p o w d e r   A  i s  

s u p p l i e d   i n t o   the   c o n t a i n e r   51  f rom  an  i n l e t   n o t   s h o w n  

in  the   d r a w i n g s .  

(2)  N e x t ,   t he   c y l i n d e r   53  is   f o r c e d   to  a d v a n c e   in  t h e  

c o n t a i n e r   51  to  a  p o s i t i o n   c l o s e   to  t he   o u t l e t   h o l e   54 

to  t h e r e b y   r e c e i v e   t h e r e i n   the   powder   A.  T h i s  

a d v a n c e m e n t   of  t he   c y l i n d e r   53  may  be  made  w h i l e  

r o t a t i n g   the  same.   T h u s ,   t he   p o w d e r   r e c e i v e d   in  t h e  

c y l i n d e r   53  is   i s o l a t e d   f rom  t he   p o w d e r   A  in  t h e  

c o n t a i n e r   51.  S i n c e   the   p o w d e r   i s   s o m e w h a t   s t i c k y ,   t h e  

powder   r e c e i v e d   in  t he   c y l i n d e r   53  i s   c o m p a c t e d   and  may  

be  in  t he   p s e u d o - a g g l o m e r a t e d   s t a t e .  

When  t he   d e g r e e   of  the   c o m p a c t i o n   of  t he   p o w d e r   B 

is  i n s u f f i c i e n t   to  o b t a i n   an  a p p r o p r i a t e   p s e u d o -  

a g g l o m e r a t e d   s t a t e ,   the   p o w d e r   may  be  f u r t h e r   c o m p a c t e d  



by  a d v a n c i n g   the   p i s t o n   55  by  a  d i s t a n c e  " 1 "   as  s h o w n  

in  F i g .   15.  The  d e g r e e   of  t he   c o m p a c t i o n   of  t h e   p o w d e r  

B  i s   d e t e r m i n e d   in  f u n c t i o n   of  the   d i s t a n c e   "L"  b e t w e e n  

the   t op   p o r t i o n   53a  of  t he   c y l i n d e r   53  and  t h e   f r o n t  

f a c e   of  t he   p i s t o n   55,  the   a m o u n t   of  p o w d e r   B  r e c e i v e d  

in  t he   c y l i n d e r   53  and  the   d i s t a n c e   " I " .   I f   t h e s e  

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

the   c o m p r e s s i o n   of  the   p o w d e r   B,  t h a t   i s ,   t he   d e g r e e   o f  

t he   p s e u d o - a g g l o m e r a t i o n   of  the   p o w d e r   B  m a y  b e   r e a d i l y  

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

55.  For  t h i s   s a k e ,   i t   is   c o n v e n i e n t   to  p r o v i d e   on  t h e  

o u t e r   s u r f a c e   of  the   c y l i n d e r   53  a  s c a l e   i n d i c a t i n g   t h e  

d i s t a n c e   " 1 " .  

(3)  When  a  p s e u d o - a g g l o m e r a t e d   s t a t e   of  t he   p o w d e r   B 

is   o b t a i n e d ,   t he   p l a t e   56  i s   moved  u p w a r d l y   to  open   t h e  

o u t l e t   h o l e   54  and  the   p i s t o n   55  i s   f u r t h e r   a d v a n c e d  

w i t h   a  p r e d e t e r m i n e d   l e n g t h   to  e x t r u d e   a  p r e d e t e r m i n e d  

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

c y l i n d e r   55,  as  shown  in  F i g .   13.   S i n c e   t he   p o w d e r   h a s  

a n  a p p r o p r i a t e   s t i c k i n e s s   i t   b e c o m e s   to  t he   p s e u d o -  

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

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

b e i n g   b r o k e n .  

(4)  The  c u t t e r   is   moved  d o w n w a r d l y   o n t o   t h e   p o r t i o n  

of  the   p s e u d o - a g g l o m e r a t e d   p o w d e r   Bwhioh   i s   p r o j e c t e d  



o u t   of  t he   c y l i n d e r   5 3 .   D u e  t o   t h e  c u t t i n g   by  t h e  

k n i f e   57,   t he   f a l s e l y   b o n d e d   s i t e s   of  the   p o w d e r  B   a r e  

b r o k e n   so  t h a t   the   o r i g i n a l   s t a t e   of  the   p o w d e r   i s  

r e c o v e r e d .   T h u s ,   the   c u t   o f f   powder   d r o p s   i n t o   a  

c o n t a i n e r   7  o n  a   w e i g h i n g   means   8 .  

In  t he   p o w d e r   f e e d i n g   a p p a r a t u s   shown  in  F i g s .   1 1  

to  14,  t he   a d v a n c e m e n t   of  the   p i s t o n   55  may  b e  

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

the   fed  powder   to  a u t o m i z e   the   f e e d i n g   o p e r a t i o n .  

In  a n o t h e r   way  of  e m p l o y m e n t   of  t he   p o w d e r   f e e d i n g  

a p p a r a t u s ,   the   a p p a r a t u s   i s   p o s i t i o n e d   in  the   s t a t e  

shown  in  F i g .   12,   and  t h e n   t he   c y l i n d e r   53  i s   r e t r a c t e d  

and  d e t a c h e d   f rom  the   c o n t a i n e r   51.  The  p o r t i o n   of  t h e  

c o m p a c t e d   p o w d e r   w h i c h   is   p r o j e c t e d   f rom  t he   t o p  

p o r t i o n   of  the   c y l i n d e r   is   t h e n   c u t   o f f   to  t h e r e b y  

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

in  F i g s .  1   to  4.  T h a t   i s ,   a  p o w d e r   c u t t i n g   means   6  a n d  

a  cap  5  a re   m o u n t e d   on  t he   t op   p o r t i o n   of  t he   c y l i n d e r  

53  to  t r a n s p o r t   i t ,   and  a t   the   f e e d i n g   s i t e ,   t he   cap   5 

is   r e m o v e d   f rom  the   c y l i n d e r   53  and  t h e n   the   f e e d i n g  

o p e r a t i o n   may  be  c o n d u c t e d   in  a  way  s i m i l a r   to  t h a t  

shown  in  F i g .   2 .  

F u r t h e r ,   the   p i s t o n   rod  55a  may  be  t h r e a d e d   to   t h e  

p i s t o n   55  and  the   t h r e a d e d   h o l e   may  o p e r a t e   as  an  a i r  

e s c a p e .   M o r e o v e r ,   t he   p i s t o n   rod  55a  i s   p r e f e r a b l y  

d e t a c h a b l e   f rom  t he   p i s t o n   and  i t   i s   d e t a c h e d   f rom  t h e  

p i s t o n   55  in  t he   c a s e   of  the   t r a n s p o r t a t i o n   t h e r e o f .  



In  the   f o l l o w i n g   E x a m p l e s   5  to  1C,  i s  w i l l   be  e x p l a i n e d  

how  to  i n c o r p o r a t e   or  c h a r g e   the   p o w d e r   of  t he   p s e u d o -  

a g g l o m e r a t e d   s t a t e   i n t o   a  c y l i n d e r   wh ich   i s   s u b s e q u e n t l y  

u s a b l e   as  t he   t u b u l a r   member  of  t he   p o w d e r   f e e d i n g   a p p a r a t u s  

shown  in  F i g .   1 .  

E x a m p l e   5 

R e f e r r i n g   to  F i g s .   16  and  17,   a  f u r t h e r   e m b o d i m e n t   o f  

t he   p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   in  o r d e r   to  show  how 

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

a g g l o m e r a t e d   s t a t e .  

As  shown  in  t he   d r a w i n g s ,   the   a p p a r a t u s   f o r  

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

c o n t a i n e r   51,  a  c y l i n d e r   53  and  a  p i s t o n   rod  60.  T h e s e  

c y l i n d e r   53  and  a  p i s t o n   rod  60  a r e   d e t a c h a b l y   m o u n t e d   o n  

the   c o n t a i n e r   51  a t   o p p o s i t e   s i d e   to  e a c h   o t h e r .   T h e s e  

c y l i n d e r   53  and  p i s t o n   rod  60  a r e   m o v a b l e   on  t he   b o t t o m  

s u r f a c e   of  t he   c o n t a i n e r   51  in  the   same  r e c t i l i n e a r  

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

p l a t e   61  at   t he   i n l e t   h o l e   t h r o u g h   w h i c h   the   c y l i n d e r   53  i s  

i n s e r t e d   i n t o   t he   c o n t a i n e r ,   to  t h e r e b y   c l o s e   t he   h o l e .   T h e  

p a r t i t i o n   p l a t e   61  is   m o v a b l e   v e r t i c a l l y .   At  the   u p p e r  

p o s i t i o n   of  t he   p a r t i t i o n   p l a t e   61,   t he   i n l e t   h o l e   i s   o p e n e d  

as  shown  in  F i g .   17,   w h i l e ,   a t   the   l o w e r   p o s i t i o n ,   t he   i n l e t  

h o l e   i s   c l o s e d   as  shown  in  F i g .   1 6 .  

The  o p e r a t i o n   of  the   a p p a r a t u s   i s   as  f o l l o w s :  

F i r s t ,   the   a p p a r a t u s   s t a n d s   in  the   s t a t e   shown  i n  



F i g .   16.  T h e n ,   the   p a r t i t i o n   p l a t e   61  i s   m o v e d  u p w a r d l y   t o  
- 

open  the   i n l e t   h o l e   so  t h a t   t he   p o w d e r   A  can  be  t r a n s f e r r e d  

f rom  the   c o n t a i n e r   51  i n t o   the   c y l i n d e r   53.  T h e n ,   t h e  

p i s t o n   rod  60  i s   f o r c e d   to  a d v a n c e   i n t o   t he   c o n t a i n e r   51  a s  

shown  in  F i g .   17,  so  t h a t   t he   p o w d e r   is   p u s h e d   t o w a r d s   t h e  

c y l i n d e r   53  and  p r e s s e d   to  some  e x t e n t   to  fo rm  the   p s e u d o -  

a g g l o m e r a t e d   s t a t e   B  of  p o w d e r .   A f t e r   the   f r o n t   p o r t i o n   o f  

the   p i s t o n   rod  60  r e a c h e s   at   t he   f r o n t   p o r t i o n   of  t h e  

c y l i n d e r   53,  the   p i s t o n   rod  60  i s   r e t r a c t e d   and  t h e n   t h e  

p a r t i t i o n   p l a t e   61  i s   moved  d o w n w a r d l y   to  c l o s e   t he   i n l e t  

h o l e .   T h e n ,   the   c y l i n d e r   53  i s   d e t a c h e d   f rom  the   c o n t a i n e r  

51  to  o b t a i n   a  c y l i n d e r   53  e q u i p p e d   w i t h   a  p i s t o n   55,   w h i c h  

may  be  u s e d   as  a  powder   f e e d i n g   a p p a r a t u s   shown  in  F i g s .   1 

and  2.  T h a t   i s ,   the   c y l i n d e r   53  c o n t a i n i n g   t h e r e i n   t h e  

p s e u d o - a g g l o m e r a t e d   p o w d e r   B  may  be  u s e d   as  a  p a c k a g e   o f  

p o w d e r   as  i t   i s ,   or  may  be  u s e d   as  a  p o w d e r   f e e d e r   w i t h  

wh ich   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r   may  be  fed   l i t t l e   b y  

l i t t l e   by  a d v a n c i n g   the   p i s t o n   55  and  c u t t i n g   t he   e x t r u d e d  

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

E x a m p l e   6 

A n o t h e r   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n   w i l l   b e  

e x p l a i n e d   w i t h   r e f e r e n c e   to  F i g s .   18  and  19  to  show  how  t o  

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

a  c y l i n d e r .  

In  t h i s   e x a m p l e ,   t he   c o n t a i n e r   51  i s   p r o v i d e d   a t   t h e  

b o t t o m   t h e r e o f   w i t h   an  i n l e t   h o l e   t h r o u g h   w h i c h   the   p o w d e r   A 



may  be  t r a n s f e r r e d   o u t   o1  t h e  c o n t a i n e t .   The  a p p a r a t u s  

c o m p r i s e s   a  c y l i n d e r   53  e q u i p p e d   w i t h   a  p i s t o n   55  and  p i s t o n  

rod  55a ,   w h i c h   is   d e t a c h a b l y   m o u n t e d   to  the   i n l e t   h o l e   so  a s  

to  r e c e i v e   the   p o w d e r   A  t h e r e i n .   The  a p p a r a t u s   f u r t h e r  

c o m p r i s e s   a  p a r t i t i o n   p l a t e   61  w h i c h   is   m o v a b l e   to  c l o s e   t h e  

i n l e t   h o l d   or  to  open   the   s a m e .  

The  o p e r a t i o n   of  the   a p p a r a t u s   i s   as  f o l l o w s :  

F i r s t ,   the   a p p a r a t u s   s t a n d s   in  t he   s t a t e   shown  i n  

F i g .   18.  T h e n ,   the   p i s t o n   55  i s   r e t r a c t e d   d o w n w a r d l y   t o  

d e p r e s s u r i z e   t he   i n s i d e   of  the   c y l i n d e r   53,  so  t h a t   t h e  

powder   A  is   a b s o r b e d   i n t o   t he   c y l i n d e r   53.  The  p o w d e r   i s  

a b s o r b e d   in  t he   p s e u d o - a g g l o m e r a t e d   s t a t e   s i n c e   the   p o w d e r  

is   c o m p a c t e d   due  to  t he   a b s o r p t i o n   p r e s s u r e .  

T h e r e a f t e r ,   the   p a r t i t i o n   p l a t e   61  i s   moved  to  s h u t   t h e  

i n l e t   h o l e .   I f   n e c e s s a r y ,   t he   p i s t o n   is   a d v a n c e d   to   f u r t h e r  

c o m p a c t   the   p o w d e r   B  to   e n h e n c e   the   c o m p a c t i o n   of  t h e   p o w d e r  

in  o r d e r   to  e n s u r e   t he   p s e u d o - a g g l o m e r a t i o n   of  t he   p o w d e r .  

T h e n ,   t he   c y l i n d e r   53  i s   d e t a c h e d   f rom  the   c o n t a i n e r   5 1 .  

In  t h i s   e x a m p l e ,   the   c y l i n d e r   53  may  i n c l u d e   a  

d e p r e s s u r i z i n g   means   to  d e p r e s s u r i z e   t he   i n s i d e   of  t h e  

c y l i n d e r   5 3 .  

E x a m p l e   7 

A  f u r t h e r   e m b o d i m e n t   of  the   i n v e n t i o n   w i l l   be  e x p l a i n e d  

w i t h   r e f e r e n c e   to  F i g s .   20  and  21  in  o r d e r   to   show  how  t o  

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

The  a p p a r a t u s   shown  in  F i g s .   20  and  21  i s   s i m i l a r   t o  



t h a t   shown  in  F i g s .   16  a n d   1 7 ,  e x c e p t  t h a t  t h e   p a r t i t i o n  

p l a t e   16  shown  in  F i g s .   16  and  17  is   no t   e q u i p p e d .  

In  t h i s   e x a m p l e ,   t he   powder   is   c h a r g e d   i n t o   t h e  

c y l i n d e r   53  by  p u s h i n g   the   p o w d e r   t o w a r d s   t he   c y l i n d e r   53  

and  c o n c u r r e n t l y   a b s o r b i n g   the   same  i n t o   t he   c y l i n d e r .   T h e  

o p e r a t i o n   is   c o n d u c t e d   as  f o l l o w s :  

F i r s t ,   the   p i s t o n   rod  60  i s   in  t he   r e t r a c t e d   p o s i t i o n  

w h i l e   t he   p i s t o n   55  i s   in  the   a d v a n c e d   p o s i t i o n .  

T h e n ,   t he   p i s t o n   rod  60  is   f o r c e d   to  a d v a n c e   in  t h e  

c o n t a i n e r   51  to  p r e s s   t he   powder   A  t o w a r d s   t he   c y l i n d e r   5 3 ,  

w h i l e   the   p i s t o n   55  is   r e t r a c t e d   to  a b s o r b   the   p o w d e r   A  i n t o  

the   c y l i n d e r   53,  as  shown  in  F i g .   20.  T h e s e   two  a c t i o n s   a r e  

made  s i m u l t a n e o u s l y   u n t i l   the   f r o n t   p o r t i o n   of  the   p i s t o n  

rod  60  r e a c h e s   a t   t he   i n l e t   h o l e   a t   w h i c h   the   c y l i n d e r   53  i s  

m o u n t e d ,   as  shown  in  F i g .   21.  T h e n ,   t he   c y l i n d e r   53  i s  

d e t a c h e d   f rom  the   c o n t a i n e r   51  to  p r o v i d e   a  p o w d e r   f e e d i n g  

a p p a r a t u s   s i m i l a r   to  t h a t   shown  in  F i g .   1 .  

The  amoun t   of  t he   p o w d e r   B  and  the   d e g r e e   of  t h e  

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

a d v a n c i n g   l e n g t h   Ll  of  t h e   p i s t o n   rod  60  and  t he   r e t r a c t i o n  

l e n g t h   L2  of  the   p i s t o n   55.  A c c o r d i n g l y ,   t he   f o r m a t i o n   o f  

the   p s e u d o - a g g l o m e r a t e d   s t a t e   of  the   p o w d e r   B  is  s m o o t h l y  

a t t a i n e d .   M o r e o v e r ,   i t   is  no t   n e c e s s a r y   to  d i s p o s e   an  a i r  

e s c a p e   h o l e   nor  d e p r e s s u r i s i n g   h o l e   fo r   t he   a p p a r a t u s   o f  

t h i s   e x a m p l e .  

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

powder   can  be  p a c k e d   w i t h o u t   s o i l i n g   t he   o u t e r   s u r f a c e   o f  



t he   c y l i n d e r   53.  M o r e o v e r ,   the   c y l i n d e r   53  m a y  b e   u s e d   f o r  

a u t o m a t i c   f e e d i n g   or  w e i g h i n g   of  p o w d e r .  

E x a m p l e   8 

R e f e r r i n g   to  F i g .   22  to  26,  a  f u r t h e r   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   to   show  a n o t h e r   way  f o r  

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

In  t h i s   e x a m p l e ,   a  p a i r   of  c y l i n d e r s   53,  531  a r e  

m o u n t e d   to  the   s i d e w a l l   of  the   c o n t a i n e r   51  n e a r   t he   b o t t o m  

t h e r e o f .   T h e s e   c y l i n d e r s   53  and  53'   a r e   d i r e c t e d   to  a n  

o p p o s i t e   d i r e c t i o n   to  e a c h   o t h e r .   Each  of  t he   c y l i n d e r s   53  

and  53'   a r e   e q u i p p e d   w i t h   p i s t o n s   55,  55'  and  p i s t o n   r o d s  

55a ,   5 5 a ' .  

As  shown  in  F i g .   22,  one  of  the   c y l i n d e r s   53  and  53'   i s  

a d a p t e d   to  a d v a n c e   i n t o   the   c o n t a i n e r   51  and  the   o t h e r  

c y l i n d e r   53'  i s   d e t a c h a b l y   c o n n e c t e d   to  t he   c o n t a i n e r .  

F u r t h e r ,   the   c y l i n d e r   53  i s   of  t he   same  l e n g t h   as  t h e  

d i s t a n c e   b e t w e e n   the   i n l e t   h o l e s   a t   w h i c h   t he   c y l i n d e r s   53 

and  53'   a r e   m o u n t e d   r e s p e c t i v e l y ,   so  t h a t ,   when  the   c y l i n d e r  

53  i s   a d v a n c e d   c o m p l e t e l y   i n t o   the   c o n t a i n e r   51,   t h e  

c y l i n d e r   53  b e c o m e s   c o n t a c t e d   and  c o m m u n i c a t e d   w i t h   t h e  

c y l i n d e r   5 3 ' . .  

The  o p e r a t i o n   of  t h i s   a p p a r a t u s   i s   as  f o l l o w s !  

At  t he   f i r s t   s t a g e ,   t he   c y l i n d e r s   53,  53'  a r e   in  t h e  

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

53,  53'   and  t he   p i s t o n s   55,  55'   a r e   p o s i t i o n e d   r e s p e c t i v e l y  

n e a r   t he   i n l e t   h o l e s .   T h a t   i s ,   t he   p i s t o n   55  and  55'   a r e  



c o m p l e t e l y   a d v a n c e d   i n t o  t h e  c y l i n d e r s .   T h e n ,   t he   c y l i n d e r  

53  is   f o r c e d   to  a d v a n c e   i n t o  t h e   c o n t a i n e r  5 1  t o   t h e r e b y  

r e c e i v e   the   powder   A  t h e r e i n ,   w h i l e   the   p i s t o n   55  t n e r e o f  

and  t he   c y l i n d e r   53'  and  i t s   p i s t o n   551  a re   m a i n t a i n e d   i n  

p o s i t i o n   w i t h   r e s p e c t   to  the  c o n t a i n e r   51,  as  shown  i n  

F i g .   2 2 .  

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

c y l i n d e r   53,  the   p o w d e r   A  r e c e i v e d   in  t he   c y l i n d e r   53  c a n n o t  

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

form  a  p s e u d o - a g g l o m e r a t e d   s t a t e   B.  When  t he   d e g r e e   of  t h e  

c o m p a c t i o n   is  no t   s a t i s f a c t o r y ,   the   p i s t o n   55  i s   a d v a n c e d  

s l i g h t l y   to  f u r t h e r   c o m p a c t   t he   p o w d e r ,   w h i l e   t he   p i s t o n   5 5 '  

is  f i x e d   in  p o s i t i o n .  

Then  the   f i x a t i o n   of  the   p i s t o n   55'  i s   r e l e a s e d   and  t h e  

p i s t o n   55  is   f o r c e d   to  a d v a n c e   in  the   c y l i n d e r   53  so  t h a t  

the   c o m p a c t e d   p o w d e r   B  is   moved  i n t o   the   c y l i n d e r   5 3 ' .   When  

the   c o m p a c t e d   p o w d e r   B  is   c o m p l e t e l y   t r a n s f e r r e d   i n t o   t h e  

c y l i n d e r   53'  as  shown  in  F i g .   25,  t he   c y l i n d e r   53'   i s  

d e t a c h e d   f rom  the   c o n t a i n e r   51.  Thus  the   c y l i n d e r   5 3 '  

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

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

i n v e n t i o n .   M o r e o v e r ,   the   o u t e r   s u r f a c e   of  t he   t h u s   h a n d l e d  

c y l i n d e r   53'  i s   m a i n t a i n e d   c l e a n .  

A l t h o u g h   the   c o n t a i n e r   51  shown  in  F i g s .   22  to  25  i s  

e q u i p p e d   w i t h   o n l y   one  p a i r   of  c y l i n d e r s ,   i t   may  be  e q u i p p e d  

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

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



o t h e r   p a i r .  

In  F i g .   6,  t he   c o n t a i n e r   51  is   e q u i p p e d   w i t h   two  p a i r s  

of  c y l i n d e r s   55,  55'  s t a g g e r e d   v e r t i c a l l y   and  t h u s   i t   e x e r t s  

o p e r a t i o n   e f f e c t i v i t y   t w i c e   h i g h e r   t h a n   t h a t   of  t h e  

a p p a r a t u s   shown  in  F i g s .   22  to  2 5 .  

E x a m p l e   9 

A  f u r t h e r   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n   w i l l   b e  

e x p l a i n e d   w i t h   r e f e r e n c e   to  F i g s .   27  to   29  to  show  a  s t i l l  

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

i n t o   a  c y l i n d e r .  

In  t h i s   e x a m p l e ,   a  c y l i n d e r   means   53  i s   m o u n t e d   to  t h e  

s i d e   w a l l   n e a r   the   b o t t o m   of  the   c o n t a i n e r   51  so  as  t o  

a d v a n c e   i n t o   t he   c o n t a i n e r   51.  The  c y l i n d e r   means   53 

c o m p r i s e s   an  i n n e r   c y l i n d e r   81  e q u i p p e d   t h e r e i n   w i t h   a  

p i s t o n   55  and  a  p i s t o n   rod  55a  c o n n e c t e d   t h e r e t o   and  a n  

o u t e r   c y l i n d e r   82  m o u n t e d   t e l e s c o p i o a l l y   on  the   i n n e r  

c y l i n d e r   8 1 .  

At  the  p o s i t i o n   shown  in  F i g s .   27  and  28  whe re   t h e  

i n n e r   c y l i n d e r   81  is   a d v a n c e d   f u l l y   i n t o   the   o u t e r   c y l i n d e r  

82,  t he   gap  b e t w e e n   the   f r o n t   p o r t i o n s   of  t he   i n n e r   a n d  

o u t e r   c y l i n d e r s   81  and  82  is   h e r m e t i c a l l y   s e a l e d   by  a n  

a n n u l a r   member  6 2 .  

The  o p e r a t i o n   of  t h i s   a p p a r a t u s   i s   as  f o l l o w s :  

F i r s t ,   the   c y l i n d e r   means   53  i s   m o u n t e d   a t   t h e   i n l e t  

h o l e   and  is   f o r c e d   to  a d v a n c e   in  t he   c o n t a i n e r   51  in  w h i c h   a  

l a r g e   a m o u n t   of  p o w d e r   A  is   c o n t a i n e d ,   w h i l e   t he   gap  b e t w e e n  



the   f r o n t   p o r t i o n s   of  t h e  p i n n e r   and   o u t e r  c y l i n d e r s   81  a n d  

82  is   s e a l e d   by  the   a n n u l a r   member  62.  The  p o w d e r   A  i s  

r e c e i v e d   in  the   i n n e r   c y l i n d e r   81,  and  when  the   t o p  p o r t i o n  

of  the   c y l i n d e r   means   53  r e a c h e s   and  c o n t a c t s   w i t h   t h e  

o p p o s i t e   s i d e   w a l l   of  the   c o n t a i n e r   51,  t he   r e c e i v e d   p o w d e r  

A  is   c o m p a c t e d   to  some  d e g r e e   to  p r e s e n t   a  p s e u d o -  

a g g l o m e r a t e d   s t a t e   B .  

When  the   c o m p a c t i o n   of  the   p o w d e r  B   is   i n s u f f i c i e n t   f o r  

the   s u b s e q u e n t   u s e ,   the   powder   B  in  f u r t h e r   c o m p a c t e d   b y  

a d v a n c i n g   the   p i s t o n   5 5 .  

As  shown  in  F i g .   29,  t he   i n n b ,   c y l i n d e r   81  is  t h e n  

e x t r a c t e d   f rom  the   o u t e r   c y l i n d e r   82  w h i c h   i s   m a i n t a i n   i n  

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

s o i l i n g   the   o u t e r   s u r f a c e   of  t he   i n n e r   c y l i n d e r   8 1 .  

The  i n n e r   c y l i n d e r   81  may  be  e x t r a c t e d   f rom  t h e  

c o n t a i n e r   51  t o g e t h e r   w i t h   t he   o u t e r   c y l i n d e r   82  and  t h e n   i t  

is   f u r t h e r   e x t r a c t e d   f rom  the   o u t e r   c y l i n d e r   82  to   o b t a i n  

the   c y l i n d e r   81  c o n t a i n i n g   t h e r e i n   t he   c o m p a c t e d   p o w d e r   B .  

E x a m p l e   10 

R e f e r r i n g   to  F i g s .   30  to  32,   a  f u r t h e r   e m b o d i m e n t   o f  

the   p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   i n  o r d e r   to  show  a  

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

a g g l o m e r a t e d   p o w d e r .  

The  c o n t a i n e r   51  a c c o r d i n g   to  t h i s   e m b o d i m e n t   c o m p r i s e s  

t h r e e   s e p a r a t i n g   t u b e s   63,  64,  65  w h i c h   a r e   m o u n t e d  

v e r t i c a l l y   t h e r e i n   and  of  wh ich   the   b o t t o m   open   ends   a r e  



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

b o t t o m   of  the   c o n t a i n e r   51.  The  c o n t a i n e r   51  i s   f u r t h e r  

e q u i p p e d   w i t h   a  p a r t i t i o n   p l a t e   66  w h i c h   a r e   m o v a b l e  

h o r i z o n t a l l y   to  c l o s e   or  open  the   top   h o l e s   of  t h e  

s e p a r a t i n g   t u b e s   63,  64,  6 5 .  

On  the   o t h e r   h a n d ,   t h r e e   c y l i n d e r s   53  a r e   m o u n t e d  

d e t a c h a b l y   on  the   o u t l e t   h o l e s   a t   t he   b o t t o m   of  t h e  

c o n t a i n e r   51  to  be  c o m m u n i c a t e d   r e s p e c t i v e l y   w i t h   t h e  

s e p a r a t i n g   t u b e s   63,  64,  65.  Each  of  c y l i n d e r s   53  i s  

e q u i p p e d   t h e r e i n   w i t h   a  p i s t o n   55  and  a  p i s t o n   rod  5 5 a  

c o n n e c t e d   t h e r e t o .  

The  o p e r a t i o n   of  the   a p p a r a t u s   i s   as  f o l l o w s ;  

F i r s t ,   t he   c y l i n d e r s   53  a re   a t t a c h e d   on  the   b o t t o m   o f  

the   c o n t a i n e r   51  so  t h a t   t h e y   a r e   c o m m u n i c a t e d   r e s p e c t i v e l y  

w i t h   the   t u b e s   63,  64,  65,  w i t h   t he   p i s t o n s   55  b e i n g  

a d v a n c e d   to  the   u p m o s t   p o s i t i o n .   T h e n ,   t he   p a r t i t i o n   p l a t e  

66  i s   moved  to  open  the   top   o p e n i n g   of  t h e   t u b e s   6 3 ,   64,  6 5 ,  

so  t h a t   the   powder   A  is   d r o p p e d   in  t he   t u b e s   63,  64,  6 5 .  

A f t e r   the   s e p a r a t i n g   t u b e s   63,  64,  65  a r e   f i l l e d   w i t h  

the   powder   A,  t he   p a r t i t i o n   p l a t e   66  i s   moved  to  c l o s e   t h e  

t op   h o l e s   of  t he   t u b e s   63,  64,  65.  Each   of  t he   p i s t o n s   5 5  

is  t hen   r e t r a c t e d   g r a d u a l l y   to  a b s o r b   the   p o w d e r   A  i n t o   t h e  

c y l i n d e r   53.  When  the   power   A  is   a b s o r b e d ,   i t   is   c o m p a c t e d  

to  become  the   p s e u d o - a g g l o m e r a t e d   s t a t e   B.  I f   t h e  

c o m p a c t i o n   of  t he   p o w d e r   B  i s   i n s u f f i c i e n t ,   t he   p i s t o n   53  l e  

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

T h e n ,   t he   c y l i n d e r s   53  is   d e t a c h e d   f rom  t he   c o n t a i n e r  



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

a  p s e u d o - a g g l o m e r a t e d   p o w d e r   B  as  shown  in  F i g .   32.  T h e s e  

c y l i n d e r s   53  can  be  h a n d l e d   w i t h o u t   s o i l i n g   t h e   o u t e r  

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

The  a p p a r a t u s   may  be  e q u i p p e d   w i t h   a  p r e s s u r i z i n g   m e a n s  

fo r   a b s o r b i n g   the   p o w d e r   f rom  the   c y l i n d e r s   63,  64,  65  t o  

the  c y l i n d e r s   5 3 .  

we  c o n d u c t e d   an  e x p e r i m e n t   w i t h   t he   a p p a r a t u s   shown  i n  

F i g s .   30  to  3 2 .  

F i r s t ,   h a v i n g   m o u n t e d   the   s e p a r a t i n g   t u b e s   63,  64,  65 

( i n n e r   d i a m e t e r :   1 . 4   cm,  l e n g t h :   6 .3   cm)  to  t h e   c o n t a i n e r  

51  as  shown  in  F i g .   30,  a  dye  d i s p e r s i n g   a g e n t   was  fed   t o  

the   c o n t a i n e r   to  a  h e i g h t   of  8  cm  and  the   top   p o r t i o n  

t h e r e o f   was  m a i n t a i n e d   h o r i z o n t a l l y ,   so  t h a t   the   s e p a r a t i n g  

t u b e   63,  64,  65  were   c o m p l e t e l y   e m b e d d e d   in  the   p o w d e r .  

T h e n ,   t he   p a r t i t i o n   p l a t e   66  was  moved  to  c l o s e   t he   i n l e t  

h o l e s   of  the   t u b e s   63,  64,  65,  and  t h e n   the   p i s t o n s   55  w e r e  

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

c y l i n d e r s   53.  T h e r e a f t e r ,   the   c y l i n d e r s   53  were  d e t a c h e d  

f rom  the   c o n t a i n e r   51.  A l l   of  the   p o w d e r   B  was  e x t r u d e d  

f rom  e a c h   of  c y l i n d e r s   53  by  a d v a n c i n g   the   p i s t o n   55  

c o m p l e t e l y   and  the   e x t r u d e d   p o w d e r   w a s   w e i g h e d .   T h e  

m e a s u r e d   w e i g h t   fo r   e a c h   of  t he   t h r e e   c y l i n d e r s   53 

was:   7 . 0 2 g ,   7 . 0 2 g ,   6 . 9 8 g .   T h u s ,   i t   is   a s c e r t a i n e d   t h a t  

powder   can  be  c h a r g e d   i n t o   t he   c y l i n d e r   53  w i t h   p r e c i s e  

a c c u r a c y   by  means   of  t he   a p p a r a t u s   shown  in  F i g s .   30  to   3 1 .  



E x a m p l e   11  

Now  r e f e r r i n g   to  F i g s ,   33  to  36,   a  p o w d e r   f e e d i n g  

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

i n v e n t i o n   w i l l   be  e x p l a i n e d .  

The  p o w d e r   f e e d i n g   a p p a r a t u s   of  t he   p r e s e n t   e x a m p l e  

c o m p r i s e s   a  c o n t a i n e r   51  h a v i n g   on  the   s i d e   w a l l   n e a r   t h e  

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

s y m m e t r i c a l l y   w i t h   r e s p e c t   to  t he   c e n t e r   of  t he   b o t t o m   o f  

the   c o n t a i n e r   5 1 .  

An  a n n u l a r   f l a n g e   52a  i s   p r o v i d e d   on  one  of  t he   h o l e s  

t h r o u g h   w h i c h   a  p i s t o n   55  in  t he   c y l i n d r i c a l   fo rm  i s  

i n s e r t e d .   On  the   o t h e r   h a n d ,   a  c y l i n d e r   53  i s   a t t a c h e d   o n  

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

c o n t a i n e r   51.  The  p i s t o n   55  i s   c o n n e c t e d   to  a  h a n d l e  

t h r o u g h   a  p i s t o n   rod  55a  and  has   a  l e n g t h   l o n g e r   t h a n   t n e  

d i s t a n c e   b e t w e e n   the   two  h o l e s .   The  p i s t o n   55  i s   m o v a b l e   i n  

the   same  d i r e c t i o n   as  t he   l o n g i t u d i n a l   a x i s   of  t he   c y l i n d e r  

53  so  t h a t   i t   may  be  a d v a n c e d   b e y o n d   the   h o l e   a t   t h e  

o p p o s i t e   s i d e   and  p a r t i a l l y   i n s e r t e d   i n t o   t he   c y l i n d e r   5 3 .  

As  shown  in  t he   d r a w i n g s ,   t he   a p p a r a t u s   is   f u r t h e r  

e q u i p p e d   w i t h   a  c u t t i n g   means   57  a t   t he   f r o n t   h o l e   of  t h e  

c y l i n d e r   53.  A l t h o u g h   a  k n i f e   57  h a v i n g   a  b l a d e   a t   t h e  

l o w e r   p o r t i o n   i s   i l l u s t r a t e d   in  P i g s .   33  t o  3 6 ,   t he   c u t t i n g  

means   may  be  c o m p o s e d   of  a  n e t   e x t e n d e d   a c r o s s   the   f r o n t  

h o l e   of  the   c y l i n d e r   53.  The  k n i f e   57  is   m o v a b l e   d o w n w a r d l y  

to  c u t   o f f   t he   p s e u d o - a g g l o m e r a t e d   p o w d e r   B .  

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



e x a m p l e   is   as  f o l l o w s :   - _   - 
- 

At  f i r s t ,   the   a p p a r a t u s   s t a n d s   as  shown  in  F i g .   3 3 .  

T h a t   i s ,   the   p i s t o n   55  is  m a i n t a i n e d   at   t he   r e t r a c t e d  

p o s i t i o n .   The  c o n t a i n e r   51  c o n t a i n s   a  p o w d e r   A  t h e r e i n .  

Then  the   p i s t o n   55  i s   f o r c e d   to  a d v a n c e   in  t h e  

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

to  t h e r e b y   p u s h   the   p o w d e r   A  i n t o   t he   c y l i n d e r   53  as  s h o w n  

in  F i g .   34.  The  p i s t o n   55  i s   f u r t h e r   a d v a n c e d   i n t o   t h e  

c y l i n d e r   53  so  t h a t   t he   powder   is   s e p a r a t e d   f rom  t h a t  

c o n t a i n e d   in  the  c o n t a i n e r   51  and  i s   c o m p a c t e d   to  a  c e r t a i n  

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

p s e u d o - a g g l o m e r a t e d   powder   B  i s   e x t r u d e d   ou t   of  t he   c y l i n d e r  

53  by  f u r t h e r   a d v a n c i n g   the   p i s t o n   55  as  shown  in  F i g .   3 5 .  

T h e n ,   the   p s e u d o - a g g l o m e r a t e d   powder   B  e x t r u d e d   f r o m  

the   o u t l e t   h o l e   53a  i s   c u t   by  t he   c u t t i n g   means   57  to  d r o p  

in  the   c o n t a i n e r  7   on  the  w e i g h i n g   means   8 .  

In  o r d e r   to  f a c i l i t a t e   the   f o r m a t i o n   of  t he   p s e u d o -  

a g g l o m e r a t e d   s t a t e ,   t he   i n n e r   d i a m e t e r   of  the   c y l i n d e r   53 

may  be  made  g r a d u a l l y   s m a l l e r   t o w a r d s   t he   o u t l e t   h o l e   5 3 a .  

The  c y l i n d e r   53  may  be  d e t a c h a b l e   f rom  the   c o n t a i n e r  

and  c l o s e d   a t   the   b o t t o m ,   i t   may  be  u s e d   as  a  p a c k a g e   f o r  

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

s t a t e .   For   such   u s e ,   a  p a c k a g e   shown  in  F i g s .   8  and  9  may  

be  p r e f e r a b l y   u sed   as  the   c y l i n d e r   5 3 .  

Now,  t he   m e t h o d   f o r   f e e d i n g   p o w d e r   w i l l   be  e x p l a i n e d   b y  

way  of  e x p e r i m e n t   to  show  the   t e c h n i c a l   a d v a n t a g e   of  t h e  

p r e s e n t   i n v e n t i o n .  



E x p e r i m e n t   1 

The  a p p a r a t u s   shown  in  F i g .   11  was  u s e d .  

The  c y l i n d e r   53  was  of  1 .5   cm  in  t he   i n n e r   d i a m e t e r   a n d  

9 .0   cm  in  the   l e n g t h .   T h e  c y l i n d e r   was  p r o v i d e d   w i t h   a  

s c a l e   on  the   o u t e r   s u r f a c e   t h e r e o f   to  f a c i l i t a t e   t h e  

a d j u s t m e n t   of  the   a d v a n c e m e n t   o f   the   p i s t o n   55.  T h e  

c y l i n d e r   was  made  of  p o l y p r o p y l e n e   r e s i n   and  t he   p i s t o n   55 

was  of  i s o p r o p y l e n e   r u b b e r .  

On  the   o t h e r   h a n d ,   t he   c o n t a i n e r   51  was  of  4 .2   cm  i n  

the   i n n e r   d i a m e t e r   and  8 .0  cm  in  t he   h e i g h t .   A  d y e  

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

n a p h t h a l e n e s u l f o n i c   a c i d   was  fed   i n t o   t he   c o n t a i n e r   51  to  a  

h e i g h t   of  4.0  c m ,  

The  d i s t a n c e   L  b e t w e e n   the   f r o n t   p o r t i o n   of  t h e  

c y l i n d e r   53  and  the   f r o n t   f a c e   of  t he   p i s t o n   55  was  s e t   a t  

3 .5   cm.  The  c y l i n d e r   53  was  f o r c e d   to  a d v a n c e   in  t he   p o w d e r  

up  to  c o n t a c t   the   s i d e   w a l l   of  t he   o p p o s i t e   s i d e ,   w h i l e  

m a i n t a i n i n g   the   d i s t a n c e   L  a t   3 .5   cm.  T h e n ,   t h e   p i s t o n   5 5  

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

c y l i n d e r   5 3 .  

The  c y l i n d e r   53  was  t h e n   e x t r a c t e d   f rom  the   c o n t a i n e r  

51  and  the   p o r t i o n   of  t he   p s e u d o - a g g l o m e r a t e d   p o w d e r  

e x t r u d e d   f rom  the   top   p o r t i o n   of  t he   c y l i n d e r   was  ou t   o f f   s o  

t h a t   t he   top   p o r t i o n   of  t he   c o m p a c t e d   p o w d e r   was  m e s h e d   w i t h  

t he   f r o n t   p o r t i o n   of  t he   c y l i n d e r   53.  T h e n ,   a l l   of  t h e  

p s e u d o - a g g l o m e r a t e d   p o w d e r   c o n t a i n e d   in  t he   c y l i n d e r   53  w a s  

w e i g h e d   by  f e e d i n g   o u t   the   p o w d e r   i n t o   t he   c o n t a i n e r   7  a s  



shown  in  F i g .   2 .  

Such  an  o p e r a t i o n   was  r e p e a t e d   f i v e   t i m e s   and  t h e  

m e a s u r e d   w e i g h t s   a re   shown  in  t he   T a b l e   1 .  

As  r e a d i l y   u n d e r s t o o d   fo r   t he   r e s u l t   shown  in  T a b l e   1 ,  

p o w d e r   can  be  s e p a r a t e d   f rom  the   c o n t a i n e r   w i t h   p r e c i s e  

a c c u r a c y   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .   The  m e a n  

w e i g h t   of  the   m e a s u r e m e n t   is   4 . 3 0   g  w i t h   a  p r e c i s i o n   o f  

1 .2   %. 

E x p e r i m e n t   2 

A  p o w d e r   of  4 . 3 5   g  was  s e p a r a t e d   and  c o n t a i n e d   in  t h e  

c y l i n d e r   53  by  the   m e t h o d   as  e x p l a i n e d   in  E x p e r i m e n t   1.  T h e  

f r o n t   p o r t i o n   of  the   c y l i n e d   53  was  c l o s e d   by  m o u n t i n g   a  c a p  

of  p o l y p r o p y l e n e   r e s i n   t h e r e o n   and  l e f t   f o r   a  week  at   r o o m  

t e m p e r a t u r e   (15  to  3 0 ° C ) .   The  powder   was  t h e n   w e i g h e d   a s  

shown  in  F i g .   2.  Such  an  e x p e r i m e n t   was  r e p e a t e d   t h r e e  

t i m e s .   In  e a c h   t i m e ,   v a r i a t i o n   in  t he   w e i g h t   and  t h e  

a b s o r p t i o n   of   m o i s t u r e   have   no t   been   o b s e r v e d .   T h u s ,   i t   i s  



u n d e r s t o o d   t h a t   the   c y l i n d e r   53  c a n   be  u sed   as  a  g o o d  

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

the   c o m p a c t i o n   of  the   p o w d e r .  

The  a p p a r e n t   d e n s i t y   of  t he   dye  d i s p e r s i n g   a g e n t   u s e d  

in  E x p e r i m e n t   1  was  0 . 5 9 7 .   On  the   o t h e r   h a n d ,   t he   i n n e r  

v o l u m e   of  the   c y l i n d e r   53  u sed   in  E x p e r i m e n t   1  w a s  

( π / 4   x  1 . 4 2   x  3 .5   = )  5 . 3 9   cm3.  T h u s ,   t he   c y l i n d e r   53  c a n  

c o n t a i n   3 . 2 2   g  of  the   p o w d e r   in  t he   n o n - c o m p a c t e d   s t a t e .   I n  

E x p e r i m e n t s   1  and  2,  h o w e v e r ,   t he   c y l i n d e r   c o u l d   c o n t a i n   t h e  

powder   in  an  a m o u n t   1 . 3 5   t i m e s   h i g h e r   t h a n   t h e   a b o v e .   T h u s ,  

a  s m a l l e r   s i z e d   p a c k a g e   can  be  p r o v i d e d   a c c o r d i n g   to  t h e  

p r e s e n t   i n v e n t i o n .  

E x p e r i m e n t   3 

4 . 3 5   g  of  the   p o w d e r   B  was  pacKed   in  the   c y l i n d e r   53 

and  fed   ou t   by  a d v a n c i n g   the   p i s t o n   55  by  0 .5   cm  a t   e a c h  

t i m e .   The  t h u s   e x t r u d e d   p o w d e r   was  c u t   o f f   and  w e i g h e d   a s  

shown  in  F i g .   2.  The  w e i g h t   Wl  of  t he   p o w d e r   r e m a i n i n g   i n  

the   c y l i n d e r   and  the   w e i g h t   W2  of  the   powder   fed   o u t   in  e a c h  

a d v a n c e m e n t   of  0 .5   cm  of  t he   p i s t o n   55  were  m e a s u r e d .   T h e  

r e s u l t   is  shown  in  T a b l e   2.  In  T a b l e   2,  L  i n d i c a t e s   t h e  

d i s t a n c e   b e t w e e n   the   top   p o r t i o n   of  t he   c y l i n d e r   and  t h e  

f r o n t   f a c e   of  t he   p i s t o n .  



The  r e s u l t   shown  T a b l e   2  is   a l s o   r e p r e s e n t e d   i n  

F i g .   3 7 .  

Such  an  e x p e r i m e n t   was  r e p e a t e d   s e v e r a l   t i m e s   and  t h e  

same  r e s u l t   was  o b t a i n e d .   T h a t   i s ,   t h e r e   is   a  c e r t a i n  

r e l a t i o n s h i p   b e t w e e n   the   d i s t a n c e   L  and  t he   w e i g h t   W2  f o r   a  

c e r t a i n   k i n d   of  p o w d e r .   T h u s ,   i f   such   a  r e l a t i o n s h i p   i s  

d e t e r m i n e d   b e f o r e h a n d ,   t he   f e e d i n g   of  t he   p o w d e r   can  b e  

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

E x p e r i m e n t  4  

U s i n g   the   r e l a t i o n s h i p   shown  in  F i g .   37,  3 . 0 0  g   of  t h e  

dye  d i s p e r s i n g   a g e n t   was  fed   w i t h   h i g h   p r e c i s i o n .  

The  p i s t o n   55  was  a d v a n c e d   f rom  L =  3 .5   cm  t o  

L  -   1 .7   cm  to  e x t r u d e   the   p o w d e r   B  and  the   e x t r u d e d   p o w d e r  

was  c u t   o f f .   The  a d v a n c e m e n t   of  p i s t o n   of  t h i s   t i m e   t o o k  



f i v e   s e c o n d s .   The  c u t   o f f   p o w d e r   was  w e i g h e d   by  a n  

e l e c t r o n i c   w e i g h i n g   m a c h i n e   s a l e d   w i t h   a  mark  LIBROR 

EO-H  200  by  SHIMAZU  CORPORATION.  The  m e a s u r e d   w e i g h t   w a s  

2 . 6 5 0   g.  The  p i s t o n   55  was  f u r t h e r   a d v a n c e d   to  L =  1 .6   cm 

and  the   e x t r u d e d   p o w d e r   was  c u t   o f f   and  m e a s u r e d .   The  t o t a l  

w e i g h t   of  t he   fed   o u t   p o w d e r   was  2 . 8 6   g.  The  p i s t o n   55  w a s  

f u r t h e r   a d v a n c e d   to  L =  1 .5   cm  and  the   e x t r u d e d   p o w d e r   w a s  

c u t   o f f   two  t i m e s   to  a d j u s t   m i n u t e l y   t he   a m o u n t   of  the   f e d  

o u t   p o w d e r .   The  t o t a l   w e i g h t   of  the   p o w d e r   fed   o u t   w i t h   t h e  

above   o p e r a t i o n s   was  3 . 0 0 2   g.  T h e s e   f e e d i n g   o p e r a t i o n s   t o o k  

12  s e c o n d s   and  the   e r r o r   was  o n l y   0 . 0 0 2   g .  

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

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

n a p h t h a l e n e s u l f o n i c   a c i d ,   the   same  r e s u l t   c o u l d   be  o b t a i n e d  

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

s a l e d   w i t h   a  t r a d e m a r k   of  SUMICARON  RED  S-2GF  by  SUMITOMO 

CHEMICAL  C o . ,   L t d .   and  c o m m e r c i a l l y   a v a i l a b l e   a n h y d r o u s  

s o d i u m   s u l f a t e   p o w d e r .  



1.  Method   fo r   f e e d i n g   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r  

c o m p r i s i n g   t h e   s t e p s   o f :  

i n c o r p o r a t i n g   the   powder   i n t o   a  t u b u l a r   member  w h i c h   i s  

e q u i p p e d   w i t h   a  p i s t o n   s l i d a b l y   m o v a b l e   in  s a i d   t u b u l a r  

m e m b e r ;  

a d v a n c i n g   the   p i s t o n   to  e x t r u d e   t he   p o w d e r   o u t   of  t h e  

t u b u l a r   member  in  a  p s e u d o - a g g l o m e r a t e d   s t a t e ;   a n d  

s e p a r a t i n g   the   e x t r u d e d   powder   f rom  t he   c y l i n d e r .  

2.  M e t h o d   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   the   p o w d e r   i s  

i n c o r p o r a t e d   i n t o   the   t u b u l a r   member  u n d e r   a  c o m p a c t e d  

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

the   p o w d e r .  

3.  M e t h o d   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   the   p o w d e r   i s  

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

4.  M e t h o d   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   the   p o w d e r   i s  

a b s o r b e d   i n t o   the   t u b u l a r   m e m b e r .  

5.  M e t h o d   as  c l a i m e d   in  C l a i m   4,  w h e r e i n   the   p i s t o n   i s  

r e t r a c t e d   to  a b s o r b   the   p o w d e r   i n t o   t he   t u b u l a r   m e m b e r .  

6.  Me thod   as  c l a i m e d   in  C l a i m   4,  w h e r e i n   the   p i s t o n   i s  

r e t r a c t e d   to  d e p r e s s u r i z e   t he   i n s i d e   of  t he   t u b u l a r   m e m b e r  

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



m e m b e r .  

7.  Method   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   the   i n c o r p o r a t i o n  

of  the   powder   i n t o   the   t u b u l a r   member  i s   c o n d u c t e d   by  t h e  

s t e p s   o f :  

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

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

of  a  c o n s t r u c t i o n   s i m i l a r   to  the   t u b u l a r   member  to   b e  

i n c o r p o r a t e d   w i t h   t he   p o w d e r ;  

a d v a n c i n g   the   p i s t o n   of  the   t u b u l a r   member  c o n t a i n i n g  

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

t u b u l a r   member  to  be  i n c o r p o r a t e d   w i t h   the   p o w d e r .  

8.  M e t h o d   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   the   i n c o r p o r a t i o n  

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

s t e p s   o f :  

a t t a c h i n g   the   t u b u l a r   member  to   a  c o n t a i n e r   c o n t a i n i n g  

the   p o w d e r   t h e r e i n ,   so  t h a t   t he   t u b u l a r   member  i s  

c o m m u n i c a t e d   w i t h   the   c o n t a i n e r ;  

t r a n s f e r r i n g   the   powder   f rom  the   c o n t a i n e r   to  t h e  

t u b u l a r   m e m b e r .  

9.  M e t h o d   as  c l a i m e d   in  C l a i m   8,  w h e r e i n   t he   p o w d e r   i s  

p u s h e d   i n t o   t he   t u b u l a r   member  f rom  the   c o n t a i n e r   by  m e a n s  

o f  a   p i s t o n .  

10.  M e t h o d   as  c l a i m e d   in  C l a i m   8,  w h e r e i n   t he   p o w d e r   i s  



a b s o r b e d   i n t o   t he   t u b u l a r   m e m b e r  

11.  M e t h o d   as  c l a i m e d   in  C l a i m   10,   w h e r e i n   t he   p i s t o n   o f  

the   t u b u l a r   member  i s   r e t r a c t e d   to  a b s o r b   t he   p o w d e r   i n t o  

the   t u b u l a r   m e m b e r . '  

12.  M e t h o d   as  c l a i m e d   in  C l a i m   8,  w h e r e i n   t he   p i s t o n   of  t h e  

t u b u l a r   member  i s   r e t r a c t e d   to  d e p r e s s u r i z e   t he   i n s i d e   o f  

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

i n t o   t h e   t u b u l a r   member  f rom  the   c o n t a i n e r .  

13.  M e t h o d   as  c l a i m e d   in  C l a i m   8,  w h e r e i n   t he   t u b u l a r  

member  i s   i n s e r t e d   and  a d v a n c e d   i n t o   the   c o n t a i n e r   t o  

r e c e i v e   t h e r e i n   t he   p o w d e r ,   and  t h e n   i t   is   r e t r a c t e d   a n d  

d e t a c h e d   t h e r e f r o m .  

14.  M e t h o d   as  c l a i m e d   in  C l a i m   13,  w h e r e i n   t he   t u b u l a r  

member  c o m p r i s e s   an  i n n e r   t u b e   and  an  o u t e r   t u b e  

t e l e s c o p i c a l l y   m o u n t e d   on  the   i n n e r   t u b e .  

15.  Me thod   as  c l a i m e d   in  C l a i m   14,  w h e r e i n   the   i n n e r   t u b e  

and  the   o u t e r   t u b e   a r e   f o r c e d   to  a d v a n c e   i n t o   t he   c o n t a i n e r  

to  t h e r e b y   r e c e i v e   the   p o w d e r   in  the   i n n e r   t u b e   and  t h e  

i n n e r   t u b e   i s   t h e n   r e t r a c t e d   f rom  the   o u t e r   t u b e .  

16.  M e t h o d   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   the   p o w d e r   i s  

i n c o r p o r a t e d   i n t o   t he   t u b u l a r   member  u n d e r   a  n o n - c o m p a c t e d  



c o n d i t i o n   and  t h e n   the   p i s t o n   i s   a d v a n c e d   to  c o m p a c t   t h e  

p o w d e r   to  t h e r e b y  f o r m   t he   p s e u d o - a g g l o m e r a t e d   s t a t e   of  t h e  

p o w d e r .  

17.  M e t h o d   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   the   p o w d e r   i s   c u t  

o f f   to  s e p a r a t e   t he   e x t r u d e d   p o w d e r   f rom  t h e   t u b u l a r   m e m b e r .  

18.   M e t h o d   as  c l a i m e d   in  C l a i m   17,  w h e r e i n   the   c u t t i n g   o f  

the   p o w d e r   is   c o n d u c t e d   by  e x t r u d i n g   the   powder   t h r o u g h   a  

n e t   w h i c h   is   e x t e n d e d   a c r o s s   t he   top   o p e n i n g   of  t he   t u b u l a r  

m e m b e r .  

19.  Me thod   as  c l a i m e d   in  C l a i m   17,  w h e r e i n   the   c u t t i n g   o f  

the   p o w d e r   i s   c o n d u c t e d   by  m o v i n g   a  b l a d e   a c r o s s   t he   t o p  

o p e n i n g   of  t he   t u b u l a r   m e m b e r .  

20.  Me thod   as  c l a i m e d   in  C l a i m   1,  f u r t h e r   c o m p r i s i n g   t h e  

s t e p s   o f :  

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

d i s t a n c e   f rom  the   top   p o r t i o n   of  t he   t u b u l a r   member  to  t h e  

f r o n t   f a c e   of  t he   p i s t o n ,   the   a d v a n c e d   d i s t a n c e   of  t h e  

p i s t o n   and  t he   e x t r u d e d   w e i g h t   of  t he   c o m p a c t e d   p o w d e r   o u t  

of  the   t u b u l a r   m e m b e r ,   w i t h   r e s p e c t   to   t he   p o w d e r   to  be  f e d ;  

a f t e r   i n c o r p o t a t i n g   the   p o w d e r   in  t he   p s e u d o -  

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

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



21.  Method  a s   c l a i m e d   in  C l a i m   1,  w h e r e i n   the  p o w d e r  

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

w i t h   a  s l i g h t   f o r c e   and  l o o s e s   the   p s e u d o - a g g l o m e r a t e d   s t a t e  

when  i t   is   c u t .  

2 2 .   A p p a r a t u s   fo r   f e e d i n g   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r ,  

w h i c h   c o m p r i s e s   an  open  ended   t u b u l a r   m e m b e r ,   a  p i s t o n  

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

m o u n t e d   a t   t he   t op   o p e n i n g   of  the   t u b u l a r   m e m b e r .  

23.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  f u r t h e r   c o m p r i s i n g   a  

cap   m o u n t a b l e   o n t o   t he   t o p   o p e n i n g   of  t he   t u b u l a r   m e m b e r .  

24.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   2 2 .   w h e r e i n   t he   t u b u l a r  

member  is   c o n n e c t a b l e   to  a  s e c o n d   t u b u l a r   member  s i m i l a r  

t h e r e t o .  

25.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  w h e r e i n   t he   c u t t i n g  

means   is   c o m p o s e d   of  a  n e t   wh ich   i s   e x t e n d e d   a c r o s s   t he   t o p  

o p e n i n g   of  the   t u b u l a r   m e m b e r .  

26.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  w h e r e i n   t he   c u t t i n g  

means   is   c o m p o s e d   of  a  k n i f e   m o v a b l e   a c r o s s   t he   t op   o p e n i n g  

of  the   t u b u l a r   m e m b e r .  

27.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  f u r t h e r   c o m p r i s i n g   a  

s t e p   m o t o r   f o r   d r i v i n g   t he   p i s t o n   to  a d v a n c e   in  t he   t u b u l a r  



m e m b e r .  

28.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  w h e r e i n   t he   t u b u l a r  

member  i s   in  the   c y l i n d r i c a l   f o r m .  

29.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   22,  w h e r e i n   t he   t u b u l a r  

member  c o n t a i n s   a  s c a l e   on  the   o u t e r   s u r f a c e   f o r   i n d i c a t i n g  

the   p o s i t i o n   of  the   p i s t o n .  

30.  A p p a r a t u s   f o r   f e e d i n g   a  p r e d e t e r m i n e d   a m o u n t   of  p o w d e r  

f rom  a  c o n t a i n e r   c o n t a i n i n g   the   p o w d e r   t h e r e i n ,   w h i c h  

c o m p r i s e s :  

a  h o l l o w   body  c o m m u n i c a t e d   w i t h   t he   i n s i d e   of  t h e  

c o n t a i n e r   and  h a v i n g   a  s u b s t a n t i a l l y   h o r i z o n t a l   t op   p o r t i o n  

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

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

w h i c h   the   d i a m e t e r   is  s u b s t a n t i a l l y   t h e   same  as  t h a t   o f  

s e m i - c y l i n d r i c a l   s h e l l ,  

a  p a r t i t i o n   member  h a v i n g   the   b o t h   e n d s   s u p p o r t e d   b y  

t he   c i r c u l a r   h o l e s   of  t he   top   h o r i z o n t a l   p o r t i o n   of  t h e  

h o l l o w   b o d y ,   t he   p a r t i t i o n   member  b e i n g   in  the   fo rm  of  s e m i -  

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

h o r i z o n t a l   p o r t i o n ,   w h e r e b y   when  t he   p a r t i t i o n   member  i s  

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

the   i n s i d e   of  t he   h o l l o w   body  in  c o o p e r a t i o n   w i t h   t he   t o p  

h o r i z o n t a l   p o r t i o n   of  t he   h o l l o w   b o d y ;  

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



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

c y l i n d r i c a l   s p a c e   f o r m e d   by  the   p a r t i t i o n   member  i n  

c o o p e r a t i o n   of  the   top   h o r i z i n t a l   p o r t i o n   of  t he   h o l l o w   b o d y  

so  t h a t   when  the   p i s t o n   is   a d v a n c e d   i n t o   the   c y l i n d r i c a l  

s p a c e ,   t he   powder   i s   e x t r u d e d   f rom  the   c i r c u l a r   h o l e  

o p p o s i t e   to  t h a t   t h r o u g h   wh ich   the   p i s t o n   i s   i n s e r t e d ;   a n d  

a  c u t t i n g   means   m o u n t e d   a t   t he   c i r c u l a r   h o l e   f rom  w h i c h  

the   p o w d e r   is   e x t r u d e d .  

31.  A p p a r a t u s   as  c l a i m e d   in  C l a i m  3 0 ,   w h e r e i n   the   h o l l o w  

body  i s   t h r e a d a b l y   c o n n e c t e d   to   the   c o n t a i n e r .  

32.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   30,  f u r t h e r   c o m p r i s i n g   a  

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

c u t t i n g   means   is   m o u n t e d .  

33.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   30,  w h e r e i n   t he   c u t t i n g  

means   i s   c o m p o s e d   of  a  n e t   e x t e n d e d   a c r o s s   the   c i r c u l a r   h o l e  

a t   the   s i d e   of  the   top   h o r i z o n t a l   p o r t i o n   of  the   h o l l o w  

b o d y .  

34.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   30,   w h e r e i n   t he   c u t t i n g  

means   i s   c o m p o s e d   of  a  k n i f e   m o v a b l e   a c r o s s   t he   c i r c u l a r  

h o l e   at   t he   s i d e   of  the   top   h o r i z o n t a l   p o r t i o n   of  t h e  h o l l o w  

b o d y .  

35.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   30,  w h e r e i n   t he   p a r t i t i o n  



member  has   end  p o r t i o n s   of  t he   c y l i n d r i c a l   f o rm  w h i c h   a r e  

s u p p o r t e d   by  t he   c i r c u l a r   h o l e s   of  the   t op   h o r i z o n t a l  

p o r t i o n   of  t he   b o d y ,   and  the   p i s t o n   i s   c o n n e c t e d   w i t h   a  

p i s t o n   rod  w h i c h   i s   e x t e n d e d   t h r o u g h   one  of  t he   c y l i n d r i c a l  

end  p o r t i o n s   of  the   p a r t i t i o n   m e m b e r .  

36.  A p p a r a t u s   as  c l a i m e d   in  C l a i m   35,  w h e r e i n   t he   p i s t o n   i s  

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

37.  P a c k a g e   f o r   c o n t a i n i n g   p o w d e r   t h e r e i n ,   c o m p r i s i n g   a  

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

member  m o u n t e d   on  t he   f i r s t   end  of  the   t u b u l a r   member  f o r  

c l o s i n g   the   same  and  a  s e c o n d   cap   member  m o u n t e d   on  t h e  

s e c o n d   end  of  t he   t u b u l a r   member  f o r   c l o s i n g   t h e   same  a n d  

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

t u b u l a r   m e m b e r ,   w h e r e b y   when  the   s e c o n d   cap   member  i s   f o r c e d  

to  s l i d e   t h r o u g h   t he   t u b u l a r   m e m b e r ,   t he   p o w d e r   is   e x t r u d e d  

f rom  the   f i r s t   e n d .  

38.  P a c k a g e   as  c l a i m e d   in  C l a i m   37,   w h e r e i n   t h e   t u b u l a r  

member  i s   made  of  p a p e r ,   and  t he   p a c k a g e   f u r t h e r   c o m p r i s e s  

an  a n n u l a r   member  m o u n t e d   on  the   t u b u l a r   member  n e a r   t h e  

f i r s t   end  t h e r e o f ,   t h e r e b y   r e i n f o r c i n g   t he   t u b u l a r   m e m b e r .  

39.  P a c k a g e   as  c l a i m e d   in  C l a i m   37,  w h e r e i n   t he   s e c o n d   c a p  

member  c o m p r i s e s   a  m e t a l l i c   d i s c   and  an  a n n u l a r   f l a n g e  

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



d i s c .  

40.  P a c k a g e   as  c l a i m e d   in  C l a i m   37,   w h e r e i n   a  c u t t i n g   m e a n s  

is   m o u n t a b l e   on  t he   f i r s t   end  p o r t i o n   of  t he   t u b u l a r   m e m b e r  

a f t e r   the   f i r s t   cap   member  is   d e t a c n e d   t h e r e f r o m ,   so  t h a t  

t h e   e x t r u d e d   powder   f rom  the   t u b u l a r   member  i s   c u t   o f f   b y  

the   c u t t i n g   m e a n s .  
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