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Apparatus  for  sealing  capsules. 
An  apparatus is disclosed for sealing  capsules,  of the type 

comprised  of  telescopically  engaging  capsule  halves.  The 
apparatus  uses  a  longitudinally  extended  base  with  a  mov- 
able  conveyor  mounted  thereon.  A  capsule  dispenser  such  as 
a  hopper  is  located  at  the  infeed  end  of  the  conveyor.  A  fluid 
applicator  means  is  located  downstream  of  the  capsule  dis- 
penser  and  applies  an  adhesion-promoting  fluid  to  the  cap- 
sules.  At  least  one  capsule  washing  means  located  down- 
stream  of  the  fluid  applicating  means,  applies  a  washing  fluid 
to  the  outer  surfaces  of  the  capsule  to  wash  away  excess 
adhesion-promoting  fluid.  The  capsules  are  passed through  a 

drying  tunnel  where  excess  washing  fluid  is  evaporated  from 
the  outer  surfaces  of  the  capsules.  A  dielectric  energy  means 
is  located  downstream  of the  drying  means,  and  participates 
in  the  sealing  of  the  capsules  by  the  application  of  dielectric 
energy  to  promote  the  bonding  of  the  adjacent  overlapping 
capsule  walls.  A  collecting  means  is  located  downstream  of 
the  dielectric  energy  means,  and  at  the  discharge  end  of  the 
conveyor,  and  receives  the  fully  treated  capsules.  The 
apparatus  may  use  one  or  two  conveyors  and  can  in  all  its 
embodiments  attain  capsule  processing  rates  of  up  to  1  mil- 
lion  capsules  per  hour. 



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  the   p r e p a r a t i o n   o f  

c a p s u l e s ,   such   as  may  c o n t a i n   e d i b l e   i n g r e d i e n t s   a n d  

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

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

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

t a m p e r - p r o o f   and  t a m p e r - e v i d e n t .  

The  c a p s u l e s   w i t h   w h i c h   the   p r e s e n t   i n v e n t i o n   is  c o n c e r n e d  

are   w e l l   known  and  have   been  in  b r o a d   use  f o r   many  y e a r s .  

Such  c a p s u l e s   a re   g e n e r a l l y   p r e p a r e d   f rom  an  e d i b l e  

n a t u r a l   s u b s t a n c e   such   as  g e l a t i n ,   and  a re   g e n e r a l l y  

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

h a v i n g   one  end  t h e r e o f   s e a l e d ,   so  t h a t   upon  c o a x i a l  

d i s p o s i t i o n ,   t h e y   a re   c a p a b l e   of  h o l d i n g   a  q u a n t i t y   o f  

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

p h a r m a c e u t i c a l   and  food   i n d u s t r i e s ,   to  ho ld   e d i b l e   a n d  

p h a r m a c e u t i c a l l y   a c t i v e   m a t e r i a l s   such   as  m e d i c i n e s ,  

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

l i q u i d .   The  m a t e r i a l s   f rom  which   t h e   c a p s u l e s   a r e  

p r e p a r e d   a re   u s u a l l y   h y d r o p h i l i c ,   and  t h e r e b y   a d a p t e d   t o  

d i s s o l v e   in  t h e   i n t e s t i n e   a f t e r   i n g e s t i o n .  

One  of  t h e   d i f f i c u l t i e s   t h a t   has  l ong   been   e n c o u n t e r e d   i n  

the   use  of  such   c a p s u l e s   as  s t a t e d ,   has  been   t h e i r  

a b i l i t y   and  o c c a s i o n a l   t e n d e n c y   to  d i s e n g a g e   f rom  e a c h  

o t h e r ,   w h e r e b y   t h e   c o n t e n t s   of  t he   c a p s u l e   e s c a p e   and  a r e  

l o s t .   A c c o r d i n g l y ,   t he   p r i o r   a r t   is  r e p l e t e   w i t h   n u m e r o u s  

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

e n g a g e m e n t   b e t w e e n   t h e   c a p s u l e   h a l v e s .  

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

f rom  e a c h   o t h e r   has  r e c e n t l y   become  more  a c u t e ,   in  v i e w   o f  

the   we l l   p u b l i c i z e d   d e l i b e r a t e   d i s a s s e m b l y   o f  c e r t a i n  

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

c e r t a i n   p o i s o n s   such   as  c y a n i d e .   T h i s  d e l i b e r a t e   ac t   w a s  



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

i n a d e q u a t e l y   s e a l e d   and  g a v e   no  e v i d e n c e   of  t h e i r  

t a m p e r i n g .   T h a t   i s ,   the   s l i p   f i t   e n g a g e m e n t   b e t w e e n   t h e  

c a p s u l e   h a l v e s   was  e a s i l y   d i s r u p t e d   and  t h e   cap  p a r t   o f  

t h e   c a p s u l e   was  r e m o v e d ,   so  t h a t   t h e   i n t r u d e r   was  a b l e   t o  

i n s e r t   a  s m a l l   bu t   l e t h a l   q u a n t i t y   of  p o i s o n   or  o t h e r  

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

The  e v e n t s   d e s c r i b e d   above   h a v e   s p u r r e d   a  r e n e w e d   i n t e r e s t  

on  t h e   p a r t   of  t he   i n d u s t r y   and  t h e   p u b l i c   at  l a r g e   t o  

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

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

i n d i c a t o r s   of  t a m p e r i n g   on  t h e   c a p s u l e .   One  such   a p p r o a c h  

to  t h i s   p r o b l e m   has  b e e n  k n o w n   f o r   some  t i m e ,   and  i s  

d i s c l o s e d   in  U.S.   P a t e n t   No.  1 , 8 6 1 , 0 4 7 .   In  t h i s   p a t e n t ,   a 

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

seam  t h a t   o c c u r s   b e t w e e n   t h e   r e s p e c t i v e   c a p s u l e   h a l v e s  

c o m p r i s i n g   t h e   body   and  t h e   cap   p a r t   t h a t   r e c e i v e s   i t .  

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

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

when  t he   c a p s u l e   p a r t s   have   b e e n   s e p a r a t e d   so  t h a t  

e v i d e n c e   of  t a m p e r i n g   is  v i s u a l l y   a p p a r e n t .  

The  p r o c e d u r e   o u t l i n e d   in  t h e   ' 0 4 7   p a t e n t   and  the   c a p s u l e s  

t r e a t e d   t h e r e b y   have  been   f o u n d   to  be  d e f i c i e n t ,   h o w e v e r ,  

as  i t   was  p o s s i b l e   to  s e p a r a t e   t h e   body   p a r t   f rom  t h e   c a p  

p a r t ,   m o d i f y   t h e   c o n t e n t s   t h e r e o f   and  t h e r e a f t e r   r e p l a c e  
t h e   cap  and  body   p a r t s   in  p o s i t i o n   a g a i n s t   each   o t h e r   a n d  

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

t a m p e r i n g .  

F u r t h e r   d e f i c i e n c i e s   in  t h e   a f o r e m e n t i o n e d   t e c h n i q u e  
r e l a t e   to  t h e   m a t e r i a l   u s e d   to  fo rm  t h e   b a n d .   G e n e r a l l y ,  

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

b a n d s   i n i t i a l l y   a p p l i e d   a r e   f r e q u e n t l y   i r r e g u l a r ,   s p l i t ,  

i n t e r m i t t e n t   in  e x t e n t   and  g e n e r a l l y   n o n - u n i f o r m   i n  



a p p e a r a n c e .   A l s o ,   the   a p p l i c a t i o n   of  t he   g e l a t i n   b a n d  

t e n d s   to  i n t r o d u c e   m o i s t u r e   i n t o   t he   c a p s u l e   c o n t e n t s  

which   in  t he   i n s t a n c e   of  most   c a p s u l e   i n g r e d i e n t s   c a u s e s  

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

l i f e   of  t he   c o n t e n t s .   L i k e w i s e ,   if   t he   d r y i n g   s y s t e m  

u t i l i z e d   in  c o n j u n c t i o n   w i t h   t h e   a p p l i c a t i o n   of  t h e  

g e l a t i n   band  f a i l s   to  f u n c t i o n   p r o p e r l y ,   e x c e s s i v e   w e t t i n g  

of  t he   c a p s u l e   at  the   s i t e   of  t he   band  and  c o n s e q u e n t  

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

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

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

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

i n c r e a s e d   n u m b e r s   of  c a p s u l e   r e j e c t s .  

A n o t h e r   b o n d i n g   t e c h n i q u e   in  b r o a d   use  p r e s e n t l y ,   i s  

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

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

p o r t i o n   w i t h   s u f f i c i e n t   p r e s s u r e   to  u rge   i t   a g a i n s t   t h e  

a d j a c e n t   w a l l   of  t he   c a p s u l e   b o d y ,   and  to  c a u s e   b o t h   t o  

m e l t   s u p e r f i c i a l l y   and  t h e r e b y   bond  to  each   o t h e r .  

Th i s   t e c h n i q u e   has  t h e   d r a w b a c k   t h a t   i t   f r e q u e n t l y   c a u s e s  

c a p s u l e   d e f o r m a t i o n ,   by  v i r t u e   of  t he   l o c a l i z e d   h e a t i n g  

which   can  c o n t r i b u t e   to  i n c r e a s e d   f r e q u e n c y   of  c a p s u l e  

r e j e c t s .   L i k e w i s e ,   t he   n a t u r e   of  the   bond  f o r m e d   by  t h i s  

p r o c e d u r e   is  e x t r e m e l y   l o c a l   and  r e n d e r s   t he   c a p s u l e  

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

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

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

Both  of  t h e   a f o r e m e n t i o n e d   t e c h n i q u e s   a re   a l s o   i n e f f i c i e n t  

and  c o s t l y ,   as  the   e q u i p m e n t   in  the   i n s t a n c e   of  t h e  

b a n d i n g   t e c h n i q u e ,   is  e x t r e m e l y   e x p e n s i v e   and  l i m i t e d   i n  

i t s   r a t e   of  o u t p u t .   L i k e - w i s e ,   t he   e q u i p m e n t   u t i l i z e d   i n  

the   b r a n d i n g   t e c h n i q u e   is  c o m p l e x ,   as  one  must  have  i n  

a d d i t i o n   to  t he   b r a n d i n g   e q u i p m e n t ,   a  s e p a r a t e   low  s p e e d  

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

b r a n d i n g   p r o c e s s .  



In  a  r e l a t e d   U.S.   A p p l i c a t i o n   S e r i a l   No.  4 9 7 , 4 4 9 ,   f i l e d  

May  23,   1 9 8 3 ,   a  m e t h o d   f o r   p e r m a n e n t l y   s e a l i n g   c a p s u l e s   i s  

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

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

a s s e m b l e d   c a p s u l e .   One  of  s e v e r a l   s u i t a b l e  

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

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

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

such   as  by  m i c r o w a v e   h e a t i n g ,   to  bond  t h e   c o n t i g u o u s  

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

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

such   as  l o w e r   a l c o h o l s .  

In  c o n j u n c t i o n   w i t h   t h i s   new  t e c h n i q u e   i t   has  b e e n  

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

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

n u m b e r s   of  c a p s u l e s   on  a  c o m m e r c i a l   s c a l e .   As  no  s u c h  

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

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

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

t h i s   n e e d .  

SUMMARY  OF  THE  INVENTION 

In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   an  a p p a r a t u s   i s  

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

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

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

end  and  a  d i s c h a r g e   e n d ;   a  c o n v e y o r   means   m o u n t e d   on  t h e  

b a s e   and  e x t e n d i n g   f rom  t h e   i n f e e d   end  to  t he   d i s c h a r g e  

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

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

to  be  t r e a t e d ,   l o c a t e d   in  c o m m u n i c a t i o n   w i t h   t h e   i n f e e d  

e n d ;   f l u i d   a p p l i c a t o r   means   f o r   a p p l y i n g   an  

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

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



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

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

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

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

e n e r g y   means   l o c a t e d   d o w n s t r e a m   of  s a i d   d r y i n g   m e a n s ;   a n d  

c o l l e c t i n g   means   l o c a t e d   d o w n s t r e a m   of  s a i d   d i e l e c t r i c  

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

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

The  c a p s u l e   d i s p e n s e r   means   may  c o m p r i s e   a  h o p p e r   i n t o  

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

d i s t r i b u t i o n   a l o n g   the   c o n v e y o r   m e a n s .   In  such   i n s t a n c e ,  

a  v i b r a t i n g   a d j u s t a b l e   h o p p e r   may  be  u t i l i z e d .   The  f l u i d  

a p p l i c a t o r   means   may  c o m p r i s e   a  s p r a y   d i s p e n s e r   a s s e m b l y  

h a v i n g   a  d i s p e n s e r   head  w i t h   at  l e a s t   one  and  p r e f e r a b l y  

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

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

by  t he   s p r a y   d i s p e n s e r   a s s e m b l y   on  the   c o n v e y o r   m e a n s .  

A l t e r n a t e l y ,   t he   f l u i d   a p p l i c a t o r   means  may  c o m p r i s e   a 

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

f l u i d   and  t he   c o n v e y o r   means   may  be  a d a p t e d   to  p a s s  

t h r o u g h   the   b a t h .   In  s i m i l a r   f a s h i o n ,   the   c a p s u l e   w a s h i n g  

means  may  u t i l i z e   s i m i l a r   a s s e m b l i e s   to  t he   f l u i d  

a p p l i c a t o r   m e a n s .   M o r e o v e r ,   b o t h   or  a l l   u n i t s   may  b e  

i d e n t i c a l   or  d i f f e r e n t   as  i n d i c a t e d ,   w i t h i n   t he   s c o p e   o f  

the   i n v e n t i o n .  

The  d r y i n g   means   of  t he   i n v e n t i o n   may  c o m p r i s e   an  a i r  

t u n n e l   t h r o u g h   wh ich   t h e   c o n v e y o r   means  would   p a s s ,   a n d  

a i r   c i r c u l a t i n g   m e a n s ,   such   as  a  fan  or  b l o w e r   may  b e  

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

of  a i r   p a s s e s   t h e r e t h r o u g h .  W h e r e   d e s i r a b l e ,   a  h e a t e r   m a y  
be  a s s o c i a t e d   w i t h   t he   a i r   c i r c u l a t i n g   means  so  t h a t  

h e a t e d   a i r   is  u t i l i z e d   in  t h e   a i r   t u n n e l .   In  s u c h  

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

t e m p e r a t u r e   may  be  v a r i e d   to  s u i t   the   s p e c i f i c   c a p s u l e s  

b e i n g   t r e a t e d .  



The  d i e l e c t r i c   e n e r g y   means   may  c o m p r i s e   an  oven  w i t h   a 
c h a m b e r   h a v i n g   an  i n l e t   and  o u t l e t   end  p o s i t i o n e d   t o  

p e r m i t   t h e   c o n v e y o r   means   to  p a s s   t h r o u g h   the   c h a m b e r .   A 

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

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

and  p o s i t i o n e d   to  d i r e c t   t he   r e s p e c t i v e   form  of  w a v e  

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

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

The  c o l l e c t i n g   means   may  be  a  r e c e p t a c l e   or  o t h e r   c a p s u l e  

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

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

a n o t h e r   s t a t i o n   w h e r e   t h e y   a r e   p a c k a g e d   and  s h i p p e d .  

A l t e r n a t e l y ,   t h e   c o l l e c t i n g   means   may  be  a  r e c e p t a c l e   f o r  

h o l d i n g   a  q u a n t i t y   of  c a p s u l e s   a f t e r   t h e y   a re   p r o c e s s e d .  

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

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

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

t r e a t m e n t   of   t h e   c a p s u l e s   to  be  r e p e a t e d .  

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

s i n g l e   c o n v e y o r   or  p l u r a l   c o n v e y o r s .   In  t h e   l a t t e r  

e m b o d i m e n t ,   a  f i r s t   c o n v e y o r   may  e x t e n d   f rom  the   i n f e e d  

end  in  c o m m u n i c a t i o n   w i t h   t h e   d i s p e n s e r   m e a n s ,   and  b e y o n d  

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

may  be  p o s i t i o n e d   in  c o m m u n i c a t i o n   w i t h   t he   d i s c h a r g e   e n d  

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

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

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

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

be  o p p o s i t e   to  t h a t   of  t h e   f i r s t   c o n v e y o r   and  in  t h e  

d i r e c t i o n   of  t h e   i n f e e d   end  of  t h e   l a t t e r .  

A d d i t i o n a l   e q u i p m e n t   may  be  i n c l u d e d   in  a c c o r d a n c e   w i t h  

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

means   may  be  p r o v i d e d   w i t h   f l u i d   c h i l l e r s ,   s o l v e n t  



r e c o v e r y   t a n k s   and  w a s h i n g   s y s t e m s ,   in  t he   i n s t a n c e   w h e r e  

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

r e s p e c t   to  the   c h i l l e r   s y s t e m s ,   i t   is  d e s i r e d   to  a p p l y   t h e  

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

M u l t i p l e   c a p s u l e   w a s h i n g   s t a t i o n s   may  be  e m p l o y e d   in  t h e  

i n s t a n c e   a  wash  s o l u t i o n   is  r e q u i r e d   to  a s s i s t   in  t h e  

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

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

t r e a t m e n t   f l u i d s .  

S i m i l a r l y ,   the   d r y i n g   means   may  be  c o n s t r u c t e d   w i t h   a 

v a r i e t y   of  c o m p o n e n t s ,   and  may  o p e r a t e   by  vacuum,   i n f r a r e d  

h e a t   or  s i m p l y   t h e   c i r c u l a t i o n   of  warm  a i r ,   fo r   t h e  

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

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

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

The  p r e s e n t   s e a l i n g   a p p a r a t u s   is  c a p a b l e   of  h igh   s p e e d  

o p e r a t i o n ,   and  may  p r o c e s s   as  many  as  1  m i l l i o n   c a p s u l e s  

per   h o u r .   The  a p p a r a t u s   is  of  s i m p l e   c o n s t r u c t i o n   a n d  

o p e r a t i o n ,   so  t h a t   m a i n t e n a n c e   and  o t h e r   o p e r a t i n g   c o s t s  

a re   f a v o r a b l y   m i n i m i z e d .   M o r e o v e r ,   t he   e m p l o y m e n t   o f  

d i e l e c t r i c   h e a t i n g   w i t h   power   u n i t s   t h a t   may  r a n g e   b e t w e e n  

10  and  15  kW,  a s s u r e s   t h a t   e n e r g y   r e q u i r e m e n t s   a r e  

l i k e w i s e   f a v o r a b l y   r e d u c e d .   The  p r e s e n t   a p p a r a t u s   i s  

n a t u r a l l y   most   e f f e c t i v e   when  u t i l i z e d   in  a c c o r d a n c e  

w i t h   t he   me thod   o u t l i n e d   in  my  e a r l i e r   r e f e r e n c e d  

c o p e n d i n g   U.S.   A p p l i c a t i o n .  

A c c o r d i n g l y ,   i t   is  a  p r i n c i p a l   o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to  p r e p a r e   an  a p p a r a t u s   f o r   s e a l i n g  

t e l e s c o p i c a l l y   a s s e m b l e d   c a p s u l e s .  

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   to  p r o v i d e  

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

a c h i e v e s   a  p e r m a n e n t   bond  b e t w e e n   the   r e s p e c t i v e  

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



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

p r o v i d e   an  a p p a r a t u s   as  a f o r e s a i d   t h a t   is   of  s i m p l e  

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

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

p r o v i d e   an  a p p a r a t u s   as  a f o r e s a i d   t h a t   is  i n e x p e n s i v e   t o  

o p e r a t e .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   w i l l   b e c o m e   a p p a r e n t   to  t h o s e  

s k i l l e d   in  t h e   a r t   f r om  a  r e v i e w   of  t h e   e n s u i n g  

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

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  s c h e m a t i c   v iew  of  an  a p p a r a t u s   in  a c c o r d a n c e  

w i t h   t h e   p r e s e n t   i n v e n t i o n .  

FIGURE  2  i s   a  p e r s p e c t i v e   view  of  an  a p p a r a t u s   i n  

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

DETAILED  DESCRIPTIUN 

R e f e r r i n g   now  to  t h e   d r a w i n g s ,   and  i n i t i a l l y   to  FIGURE  1 ,  

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

c o m p r i s e s   a  l o n g i t u d i n a l l y   e x t e n d e d   b a s e   2  h a v i n g   an  

i n f e e d   end  4  and  a  d i s c h a r g e   end  6.  A  c o n v e y o r   means  8  i s  

m o u n t e d   upon  b a s e   2  and  e x t e n d s   f rom  i n f e e d   end  4  t o  

d i s c h a r g e   end  6  as  s h o w n .   A  c a p s u l e   d i s p e n s e r   means  10  i s  

shown  a b o v e   i n f e e d   end  4  and  is  t h e r e b y   a d a p t e d   f o r  

c o m m u n i c a t i o n   w i t h   c o n v e y o r   8.  C a p s u l e   d i s p e n s e r   means   10  

may  h o l d   a  q u a n t i t y   of  c a p s u l e s   no t   shown  h e r e i n ,   and  i s  

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

o n t o   t h e   c o n v e y o r   means   8 .  



A  f l u i d   a p p l i c a t o r   means   12  c o m m u n i c a t e s   w i t h   c o n v e y o r  

means   8  and  is  p o s i t i o n e d   d o w n s t r e a m   of  c a p s u l e   d i s p e n s e r  

means  10.  F l u i d   a p p l i c a t o r   means   12  a p p l i e s   an  

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

t h e r e p a s t .   At  l e a s t   one  c a p s u l e   w a s h i n g   means  such   a s  

c a p s u l e   w a s h i n g   means   14  is   p o s i t i o n e d   a d j a c e n t   a n d  

d o w n s t r e a m   of  f l u i d   a p p l i c a t o r   means  1 2 , i n   c o m m u n i c a t i o n  

w i t h   c o n v e y o r   means   8.  In  one  e m b o d i m e n t   of  t he   o p e r a t i o n  

of  t he   p r e s e n t   a p p a r a t u s   c a p s u l e   w a s h i n g   means  14  i s  

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

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

f l u i d   a p p l i e d   by  t h e   f l u i d   a p p l i c a t o r   means  12.  In  an 

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

on,  p l u r a l   c a p s u l e   w a s h i n g   means   14  a re   p r e s e n t ,   t h e   f i r s t  

in  s e q u e n c e   used   to  d i s p e n s e   a  f l u i d   to  a s s i s t   in  t h e  

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

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

o u t e r   s u r f a c e s   of  t h e   c a p s u l e s .  

The  p r e s e n t   a p p a r a t u s   a l s o   i n c l u d e s   a  d r y i n g   means   16  

l i k e w i s e   c o m m u n i c a t i n g   w i t h   t he   c o n v e y o r   means  8  a n d  

d i s p o s e d   d o w n s t r e a m   of  c a p s u l e   w a s h i n g   means   14.  D r y i n g  

means   16  is  p r o v i d e d   to  r e m o v e   t he   e x c e s s   m o i s t u r e   o r  

f l u i d   t h a t   may  r e m a i n   e i t h e r   o u t s i d e   or  w i t h i n   t h e  

c a p s u l e s   a f t e r   t h e y   e m e r g e   f rom  c a p s u l e   w a s h i n g   means   1 4 .  

A  d i e l e c t r i c   e n e r g y   means   18,   l o c a t e d   d o w n s t r e a m   of  d r y i n g  

means  16  and  in  s i m i l a r   c o m m u n i c a t i o n   w i t h   c o n v e y o r   m e a n s  
8  is   p o s i t i o n e d   to  r e c e i v e   t h e   d r i e d   c a p s u l e s   e m e r g i n g  

f rom  d r y i n g   means  16,  and  to  e x p o s e   the   c a p s u l e s   t o  

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

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

t e c h n i q u e   o u t l i n e d   h e r e i n a f t e r .   L a s t l y ,   a  c o l l e c t i n g  

means   20  is  d i s p o s e d   in  c o m m u n i c a t i o n   w i t h   d i s c h a r g e   end  6 

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

e n e r g y   means  18,  f o r   s t o r a g e ,   s h i p m e n t   or  f u r t h e r  

p r o c e s s i n g .  



R e f e r r i n g   f u r t h e r   to  FIGURE  1  in  d e t a i l ,   the   p r e s e n t  

a p p a r a t u s   is  s c h e m a t i c a l l y   d e p i c t e d ,   and  t h e   b a s e   2  can  b e  

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

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

f o r   t h e   p r e s e n t   a p p a r a t u s .   The  c o n v e y o r   means   8  c o m p r i s e s  

an  e n d l e s s   b e l t   22  w h i c h   may  be  m o t o r   a c t u a t e d   by  m e a n s  

no t   shown  h e r e i n .   L i k e w i s e ,   t he   s p e c i f i c   c o n v e y o r   m e a n s  

may  v a r y   in  a c c o r d a n c e   w i t h   t h e   d i f f e r i n g   c o n v e y o r  

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

No  a t t e m p t   is   t h e r e f o r e   made  h e r e i n   to  s e t   f o r t h   a 

s p e c i f i c   c o n v e y o r   as  t he   p r e s e n t   i n v e n t i o n   is  no t   l i m i t e d  

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

C a p s u l e   d i s p e n s e r   means   10  may  c o m p r i s e   a  h o p p e r   24  w h i c h  

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

t h e r e o f   f o r   t h e   r e l e a s e   of  c a p s u l e s   upon  b e l t   22 .   I n  

p a r t i c u l a r ,   a  v i b r a t i n g   h o p p e r   may  be  c h o s e n   and  u s e d ,  

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

s i n g l e   l a y e r   of  c a p s u l e s   upon  b e l t   22.  In  t h i s   way,   e a c h  

of  t h e   c a p s u l e s   is   l i k e l y   to  r e c e i v e   t h e   same  t r e a t m e n t   a s  

i t   p a s s e s   t h r o u g h   t h e   a p p a r a t u s .  

The  f l u i d   a p p l i c a t o r   means   12  c o m p r i s e s   a  f l u i d   s p r a y  

d i s p e n s e r   a s s e m b l y   26,   h a v i n g   a  d i s p e n s e r   m a n i f o l d   2 8  

p o s i t i o n e d   so  as  to  e x t e n d   o v e r   b e l t   22.   One  or  m o r e  

d i s p e n s e r   p o r t s   30  ( o n e   o n l y   i l l u s t r a t e d )   a r e   p r o v i d e d  

a l o n g   m a n i f o l d   28  and  a re   a d a p t e d   to  d i r e c t   a  s p r a y   o f  

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

t h e y   a r e   f ed   p a s t   a s s e m b l y   2 6 .  

S p r a y   a s s e m b l y   26  may  be  c o v e r e d   by  a  s p r a y   s h i e l d   32  a s  

i l l u s t r a t e d ,   t h a t   may  be  a p p r o p r i a t e l y   v e n t e d   in  a  m a n n e r  
n o t   i l l u s t r a t e d   h e r e i n ,   to  p r e v e n t   t h e   undue   g e n e r a t i o n   o f  

a i r b o r n e   e f f l u e n t   in  t h e   i n s t a n c e   whe re   i t   is  d e s i r a b l e   t o  

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

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



f l u i d   is  e x p l o s i v e   as  in  t he   i n s t a n c e   whe re   h e x a n e   o r  

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

a s s e m b l y   26  can  be  a p p r o p r i a t e l y   e n c l o s e d   and  m a d e  

e x p l o s i o n - p r o o f   by  a p p r o p r i a t e   i n s u l a t i o n ,   and  by  t h e  

i n s t a l l a t i o n   of  o t h e r   s a f e t y   e q u i p m e n t   known  in  t he   a r t .  

S p r a y   d i s p e n s e r   a s s e m b l y   26  may  a l s o   i n c l u d e   a  s o l v e n t  

t ank   34  t h a t   would   o p e r a t e   in  c o n j u n c t i o n   w i t h   d i s p e n s e r  

m a n i f o l d   28,  to  p r o v i d e   a  c o n s t a n t ,   and  i f   d e s i r e d ,  

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

such  l a t t e r   i n s t a n c e ,   a p p r o p r i a t e   d r a i n s   may  be  d i s p o s e d  

a d j a c e n t   b e l t   22,  to  p e r m i t   e x c e s s   a d h e s i o n - p r o m o t i n g  

f l u i d   to  run  o f f   and  to  r e t u r n   to  s o l v e n t   t a n k   3 4 .  

C a p s u l e   w a s h i n g   means   14  may  be  s i m i l a r l y   c o n s t r u c t e d   t o  

c a p s u l e   d i s p e n s e r   means  10,  and  may  t h e r e f o r e   i n c l u d e   a 

s p r a y   d i s p e n s e r   a s s e m b l y   36,   a  d i s p e n s e r   m a n i f o l d   38,   a 

d i s p e n s e r   p o r t   40,  a  s p r a y   s h i e l d   42  and  a  s o l v e n t   t a n k   4 4 .  

Each  of  t h e s e   c o m p o n e n t s   would   o p e r a t e   in  l i k e   m a n n e r   t o  

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

f l u i d   a p p l i c a t o r   means   12,   w i t h   the   o n l y   d i f f e r e n c e   b e i n g  

t h a t ,   at  t h i s   s t a t i o n ,   a  q u a n t i t y   of  a  w a s h i n g   f l u i d   o r  

s o l v e n t   would   be  s p r a y e d   o v e r   t he   o u t e r   s u r f a c e   of  t h e  

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

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

l o c a t i o n   b e t w e e n   t he   c a p s u l e   h a l v e s .  

As  d i s c u s s e d   e a r l i e r ,   p l u r a l   c a p s u l e   w a s h i n g   means   14  may  
be  e m p l o y e d   where   a  f i r s t   wash  w i t h   a  s o l v e n t   of  t h e  

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

r e m o v a l   of  the   l a t t e r   f rom  t he   c a p s u l e s .   T h e r e a f t e r ,   t h e  

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

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

a d d i t i o n a l   s o l v e n t ,   f rom  the   s u r f a c e s   of  t h e   c a p s u l e s .  



T h u s ,   w h i l e   a  s i n g l e   c a p s u l e   w a s h i n g   means  is  i l l u s t r a t e d ,  

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

a s s e m b l y   such   as  a s s e m b l y   36  may  be  p o s i t i o n e d   a l o n g   b e l t  

22  d o w n s t r e a m   f r o m   a s s e m b l y   36  as  i l l u s t r a t e d ,   so  t h a t   t h e  

i l l u s t r a t e d   a s s e m b l y   36  wou ld   a p p l y   t he   s o l v e n t   s o l u t i o n  

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

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

s o l v e n t   as  d i s c u s s e d   e a r l i e r   on  h e r e i n .   T h u s ,   w h i l e   t h e  

i n s t a l l a t i o n   of  p l u r a l   c a p s u l e   w a s h i n g   means  14  is  n o t  

i l l u s t r a t e d   as  s u c h   i n s t a l l a t i o n   pe r   se  is  b e l i e v e d   to  b e  

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

u n i t s   as  d i s c u s s e d   a b o v e   is  w i t h i n   t he   s c o p e   of  t h e  

i n v e n t i o n .  

W h i l e   b o t h   f l u i d   a p p l i c a t o r   m e a n s   12  and  c a p s u l e   w a s h i n g  

means   14  have   b e e n   i l l u s t r a t e d   h e r e i n   w i t h   r e f e r e n c e   to  a 

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

r e s p e c t i v e   s t a t i o n s   may  c o m p r i s e   t r e a t m e n t   t a n k s   o r  

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

may  p a s s .   In  s u c h   i n s t a n c e ,   t h e   c o n v e y o r   may  be  m o d i f i e d  

in  a  number   of  c o n v e n t i o n a l   ways  to  a s s u r e   t h a t   t h e  

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

t h e   b a t h .   For  e x a m p l e ,   b e l t   22  may  have   a  s e r i e s   o f  

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

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

g i v e n   a r e a   on  t h e   b e l t .   A l t e r n a t e l y ,   t he   b e l t   may  p a s s  

t h r o u g h   t he   b a t h   at  an  e x t r e m e l y   s l i g h t   a c u t e   a n g l e ,   s o  

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

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

t h e   b a t h .   T h u s ,   w h i l e   no t   s p e c i f i c a l l y   shown  h e r e i n ,   t h e  

p r e s e n t   i n v e n t i o n   is   b e l i e v e d   to   i n c l u d e   w i t h i n   i t s   s c o p e  

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

h e r e i n .  

R e f e r r i n g   f u r t h e r   to  FIGURE  1,  d r y i n g   means   16  l o c a t e d  

d o w n s t r e a m   of  t h e   c a p s u l e   w a s h i n g   means   14,  r e c e i v e s   t h e  

f l u i d - t r e a t e d   c a p s u l e s   and  r e m o v e s   e x c e s s   m o i s t u r e   f r o m  



t h e i r   s u r f a c e s .   D r y i n g   means  16  c o m p r i s e s   an  a i r   t u n n e l  

46  t h a t   e x t e n d s   l o n g i t u d i n a l l y   ove r   b e l t   22,  and  p r o v i d e s  

f o r   t he   c i r c u l a t i o n   of  a  f low  of  a i r   p a s t   t he   c a p s u l e s   t o  

dry  them  o u t .   T u n n e l   46  as  i l l u s t r a t e d ,   d e v e l o p s   a  f l o w  

of  a i r   ( s h o w n   by  the   s m a l l   a r r o w s )   t h a t   is  c o u n t e r c u r r e n t  

to  the   d i r e c t i o n   of  t r a v e l   of  t he   c a p s u l e s   a l o n g   b e l t   2 2  

( b e l t   t r a v e l   d i r e c t i o n   i l l u s t r a t e d   by  t he   l a r g e r   a r r o w ) .  

T h u s ,   t u n n e l   46  has  an  i n l e t   p l e n u m   48  w h i c h ,   w h i l e   n o t  

i l l u s t r a t e d   h e r e i n   as  s u c h ,   may  be  of  i n c r e a s e d   s i z e ,   t o  

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

S i m i l a r l y ,   o u t l e t   or  e x h a u s t   p l e n u m   50  is  l o c a t e d   at  t h e  

o p p o s i t e   end  of  t u n n e l   46  and  r e p r e s e n t s   t he   p o i n t   a t  

which  t he   a i r   f l o w   is  r e c i r c u l a t e d   or  o t h e r w i s e   e x h a u s t e d .  

Tunne l   46  as  i l l u s t r a t e d   in  FIGURE  1  is  a  r e c i r c u l a t i n g  

s y s t e m ,   h a v i n g   a  c i r c u l a t i n g   means  or  b l o w e r   52  p o s i t i o n e d  

a d j a c e n t   i n l e t   p l e n u m   48.   O p t i o n a l l y ,   a  h e a t i n g   means   o r  

h e a t e r   c o i l   54  may  be  p o s i t i o n e d   u p s t r e a m   of  b l o w e r   52,  i n  

the   i n s t a n c e   w h e r e   i t   is  d e s i r e d   to  c i r c u l a t e   h e a t e d   a i r  

t h r o u g h   t u n n e l   46 .   H e a t i n g   means  54  may  be  a p p r o p r i a t e l y  

r e g u l a t e d   by  a  t h e r m o s t a t ,   not  shown  h e r e i n ,   so  t h a t   t h e  

e x a c t   t e m p e r a t u r e   of  t he   c i r c u l a t i n g   a i r   may  be  p r e c i s e l y  

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

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

A l s o ,   the   r e l a t i v e l y   m o i s t u r e - l a d e n   a i r   l e a v i n g   t u n n e l   46  

may  be  a p p r o p r i a t e l y   d r i e d   out  by  p a s s a g e   t h r o u g h   h e a t i n g  

means  54,   so  t h a t ,   i f   d e s i r e d ,   d r y i n g   means   16  may  o p e r a t e  

in  c l o s e d - l o o p   f a s h i o n .   N a t u r a l l y ,   h o w e v e r ,   t he   i n v e n t i o n  

is  not   l i m i t e d   to  t h i s   s p e c i f i c   c o n s t r u c t i o n   a n d  

o p e r a t i o n ,   as  t h e   t u n n e l   46  may  r e c e i v e   h e a t e d   a i r   f rom  a 

s e p a r a t e   s o u r c e   and  may  not  n e c e s s a r i l y   o p e r a t e   by  a i r  

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

D i e l e c t r i c   e n e r g y   means   18  is  l o c a t e d   to  r e c e i v e   c o n v e y o r  

b e l t   22  as  s h o w n ,   to  c a u s e   the   f i n a l   b o n d i n g  o f   t h e  

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

l a t e r   on  h e r e i n .   D i e l e c t r i c   e n e r g y   means  18  c o m p r i s e s   a 



d i e l e c t r i c   oven  56  h a v i n g   an  oven  i n l e t   as  ana  an  o v e n  

o u t l e t   60  t h a t   a r e   a d a p t e d   to  r e c e i v e   b e l t   22  b e a r i n g   t h e  

c a p s u l e s   t h e r e o n .   The  i n t e r i o r   of  oven  56  c o m p r i s e s   an  

oven   c h a m b e r   62  h a v i n g   a  d i e l e c t r i c   e n e r g y   e m i t t e r   64  

shown  s c h e m a t i c a l l y .   A  v a r i e t y   of  d i e l e c t r i c   o v e n s   may  b e  

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

e x a m p l e ,   d i e l e c t r i c   e n e r g y   e m i t t e r   64  may  be  a d a p t e d   f o r  

t h e   e m i s s i o n   m i c r o w a v e   e n e r g y ,   or  r a d i o   f r e q u e n c y   w a v e  

e n e r g y ,   at  a  v a r i e t y   of  e n e r g y   l e v e l s .   In  t h e   i n s t a n c e  

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

b e i n g   s e a l e d ,   t h e   e n e r g y   e m i t t e r   64  may  be  s e t   to  e m i t  

e n e r g y   t h r o u g h   a  r a n g e   of  10  to  15  kW.  T h i s   l e v e l   h a s  

b e e n   f o u n d   to  be  s u f f i c i e n t   f o r   a  t h r o u g h p u t   of  1  m i l l i o n  

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

p r o c e s s i n g   c a p a c i t y   t h a n   is  a v a i l a b l e   w i t h   any  a p p a r a t u s  

known  p r e s e n t l y .   C a p s u l e   r e s i d e n c e   t i m e   is  e x t r e m e l y  

b r i e f   and  t h e   c a p s u l e s   e m e r g i n g   f rom  oven  56  a r e  

c o m p l e t e l y   s e a l e d .  

A f t e r   e m e r g i n g   f r o m   d i e l e c t r i c   e n e r g y   means   18 ,   t h e  

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

a  c o l l e c t i n g   means   20 ,   wh ich   may  be  s i m p l y   a  r e c e p t a c l e   6 6 .  

From  t h i s   p o i n t ,   t h e   c a p s u l e s   may  be  s t o r e d   f o r   f u r t h e r  

p r o c e s s i n g   or  may  be  t r a n s f e r r e d   f o r   p a c k a g i n g   a n d  

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

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

p r e s e n t   a p p a r a t u s ,   i t   may  be  d e s i r a b l e   to  r e p e a t   t h e  

t r e a t m e n t   a  p l u r a l i t y   of  t i m e s   to  a s s u r e   100%  f l u i d - t i g h t  

s e a l i n g   of  t h e   c a p s u l e   h a l v e s .   In  such   i n s t a n c e ,   t h e  

c o l l e c t i n g   means   20  may  c o m p r i s e   a  c o n v e y o r   or  o t h e r  

t r a n s p o r t   means   n o t   shown  h e r e i n ,   t h a t   may  a u t o m a t i c a l l y  

r e t u r n   t h e   t r e a t e d   c a p s u l e s   to  c a p s u l e   d i s p e n s e r   means   10 

f o r   a  f u r t h e r   p a s s   t h r o u g h   t he   a p p a r a t u s .   The  s p e c i f i c  

c o n s t r u c t i o n   of  s u c h   an  a l t e r n a t e   c o l l e c t i n g   means   m a y  

v a r y   w i t h i n   t he   s c o p e   of  t he   p r e s e n t   i n v e n t i o n .  



The  a p p a r a t u s   i l l u s t r a t e d   s c h e m a t i c a l l y   in  FIGURE  1  a n d  

d e s c r i b e d   in  d e t a i l   a b o v e   is  but   one  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 .   R e f e r r i n g   now  to  FIGURE  2  an  a l t e r n a t e  

e m b o d i m e n t   of  the   i n v e n t i o n ,   h o w e v e r   c l e a r l y   w i t h i n   i t s  

s p i r i t   and  s cope   is  i l l u s t r a t e d   in  p e r s p e c t i v e .   R e f e r r i n g  

now  to  FIGURE  2,  an  a p p a r a t u s   is  shown  wh ich   u t i l i z e s   a s  

i t s   p r i m a r y   d i s t i n c t i o n   f rom  t he   a p p a r a t u s   of  FIGURE  1 ,  

two  c o n v e y o r s   as  p a r t   of  t h e   c o n v e y o r   means  8.  T h u s ,   a 

f i r s t   c o n v e y o r   72  is  shown  wh ich   is  d i s p o s e d   on  an 

i n d e p e n d e n t   p r i m a r y   b a s e   74  and  e x t e n d s   f rom  an  i n f e e d   e n d  

76  c o m m e n c i n g   j u s t   b e f o r e   h o p p e r   78,  and  e x t e n d i n g   to  a 

d i s c h a r g e   end  80,  s i t u a t e d   b e y o n d   a i r   t u n n e l   82.  A  s e c o n d  

c o n v e y o r   84  is  shown  t h a t   e x t e n d s   b e l o w   f i r s t   c o n v e y o r   72  

and  is  a d a p t e d   to  t r a v e l . i n   t he   o p p o s i t e   d i r e c t i o n ,  

t h r o u g h   d i e l e c t r i c   oven  86,  w h e r e   i t   t e r m i n a t e s   at  a 

c o l l e c t o r   88.  S e c o n d   c o n v e y o r   84  has  an  i n f e e d   end  90 

wh ich   is  a d a p t e d   to  r e c e i v e   t h e   c a p s u l e s   f rom  d i s c h a r g e  

end  80,  and  a  d i s c h a r g e   end  92  f rom  which   t he   f i n a l l y  

t r e a t e d   c a p s u l e s   may  p a s s   to  c o l l e c t o r   88.  As  s h o w n ,  

d i s c h a r g e   end  80  and  i n f e e d   90  may  be  p r o v i d e d   w i t h  

a p p r o p r i a t e   d i s c h a r g e   c h u t e   94  and  r e c e i v i n g   c h u t e   9 6 ,  

r e s p e c t i v e l y   m o u n t e d   on  d i s c h a r g e   end  80  and  i n f e e d   end  90 

to  f a c i l i t a t e   the   p a s s a g e   of  c a p s u l e s   f rom  t he   f i r s t  

c o n v e y o r   72  to  the   s e c o n d   c o n v e y o r   84.   S i m i l a r l y ,   t h e  

a p p a r a t u s   shown  in  FIGURE  2  may  be  c o n s t r u c t e d   so  t h a t  

d i e l e c t r i c   oven  86  p r o v i d e s   p a r t   of  the   s u p p o r t   f o r  

p r i m a r y   b a s e   74  at  t h e   d i s c h a r g e   end  80  of  f i r s t   c o n v e y o r  
7 2 .  

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

FIGURE  2  is  g e n e r a l l y   s i m i l a r   in  o p e r a t i o n ,   as  t he   f l u i d  

a p p l i c a t o r   means  98  and  c a p s u l e   w a s h i n g   means   100  a r e  

c o m p a r a b l e   in  c o n s t r u c t i o n   and  o p e r a t i o n   to  t he   l i k e  

s t r u c t u r e s   i l l u s t r a t e d   in  FIGURE  1.  The  p e r s p e c t i v e   v i e w  

of  FIGURE  2  p e r m i t s   a  b e t t e r   v iew  of  the   d i s p e n s e r  

m a n i f o l d s   102  and  104 ,   so  t h a t   a  p l u r a l i t y   of  r e s p e c t i v e  

d i s p e n s e r   p o r t s   106  and  108  can  be  s e e n .   L i k e w i s e ,   a i r  



t u n n e l   82  is  b e t t e r   i l l u s t r a t e d   so  t h a t   i n l e t   p l e n u m   1 1 0  

and  e x h a u s t   p l e n u m   112  a r e   more  a c c u r a t e l y   d e p i c t e d .  

W h i l e   a i r   t u n n e l   82  is   no t   shown  w i t h   a p p r o p r i a t e   h e a t i n g  

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

can   be  f i t t e d   w i t h   t h e s e   e l e m e n t s   in  a  m a n n e r   s i m i l a r   t o  

t h a t   i l l u s t r a t e d   in  FIGURE  1,  so  t h a t   t he   d i s c l o s u r e   a n d  

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

R e f e r r i n g   f u r t h e r   to  FIGURE  2,  the   r e s p e c t i v e   c o n v e y o r s   72 

and  84  a r e   shown  w i t h   s c h e m a t i c a l l y   i l l u s t r a t e d   a c t u a t i n g  

means   or  m o t o r s   114  and  116  w h i c h   in  a c c o r d a n c e   w i t h  

c o n v e n t i o n a l   c o n v e y o r   c o n s t r u c t i o n ,   wou ld   be  o p e r a t i v e l y  

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

s u c h   as  r o l l e r s   118  a n d  . 1 2 0 ,   r e s p e c t i v e l y .   In  o t h e r  

r e s p e c t s ,   t he   c o n s t r u c t i o n   of  c o n v e y o r s   72  and  84  is  i n  

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

no  s p e c i f i c   c l a i m   is   made  to   t he   c o n v e y o r   c o n s t r u c t i o n  

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

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  a  p a r t i c u l a r  

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

may  be  f ed   i n t o   t h e   c a p s u l e   d i s p e n s e r   means   or  h o p p e r ,   a n d  

may  t h e r e a f t e r   be  r e l e a s e d   in  a  o n e - c a p s u l e   l a y e r   a l o n g  

t h e   b e l t   of  t h e   c o n v e y o r .   For   most   c a p s u l e   s e a l i n g  

a p p l i c a t i o n s ,   t h e   b e l t   w i d t h   may  be  18  i n c h e s .  

The  c a p s u l e s   a re   t h e n   f ed   to  t he   f l u i d   a p p l i c a t o r   m e a n s  

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

and  u n d e r   t h e   d i s p e n s e r   p o r t s .   At  t h i s   p o i n t ,   a  q u a n t i t y  

of  an  a d h e s i o n - p r o m o t i n g   f l u i d   such   m e t h a n o l ,   or  a  m i x t u r e  

of  m e t h a n o l   and  c a r b o n   t e t r a c h l o r i d e ,   may  be  a p p l i e d   t o  

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

c a p s u l e   h a l v e s .  

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

m e a n s   to  t h e   c a p s u l e   w a s h i n g   m e a n s ,   where   in  o n e  



e m b o d i m e n t ,   a  s i m i l a r   s p r a y   d i s p e n s e r   a s s e m b l y   r e l e a s e s   a 

q u a n t i t y   of  a  w a s h i n g   f l u i d ,   such   as  h e x a n e ,   p e t r o l e u m  

e t h e r   or  c a r b o n   t e t r a c h l o r i d e .   T h i s   f l u i d   is  a p p l i e d   t o  

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

t he   o u t e r   s u r f a c e s   of  the   c a p s u l e s ,   to  p r e v e n t   a n y  

s u b s e q u e n t   damage   to   t he   c a p s u l e   w a l l s .  

In  t he   a l t e r n a t e   e m b o d i m e n t   d i s c u s s e d   e a r l i e r ,   p l u r a l  

c a p s u l e   w a s h i n g   means   or  s p r a y   d i s p e n s e r   a s s e m b l i e s   may  b e  

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

to  be  a p p l i e d   to  a s s i s t   in  t he   r e m o v a l   o f  

a d h e s i o n - p r o m o t i n g   f l u i d .   For  e x a m p l e ,   when  t h e  

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

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

be  a p p l i e d   to  a s s i s t   in  r e m o v i n g   t he   i s o p r o p a n o l   s o l u t i o n  

f rom  the   s u r f a c e s   of  t he   c a p s u l e s .   T h e r e a f t e r ,   a  w a s h i n g  

l i q u i d   such  as  c a r b o n   t e t r a c h l o r i d e ,   h e x a n e   and  p e t r o l e u m  

e t h e r   may  be  s p r a y e d   on  t he   c a p s u l e s   to  r emove   a n y  

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

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

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

g e l a t i n   in  m e t h a n o l ,   one  may  a p p l y   m e t h a n o l   as  a  f i r s t  

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

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

A f t e r   e m e r g i n g   f rom  t h e   c a p s u l e   w a s h i n g   m e a n s ,   t h e  

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

a  f l o w   of  a i r   wh ich   may,  as  i l l u s t r a t e d   h e r e i n ,   be  i n  

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

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

t u n n e l   may  be  6  f e e t   in  l e n g t h   and  may  u t i l i z e   an  a i r   f l o w  

of  800  cfm,  and  a  t e m p e r a t u r e   r a n g i n g   f rom  90°  to  1 0 0 ° C .  

The  r e s i d e n c e   t i m e   of  t he   c a p s u l e s   in  the   d r y i n g   t u n n e l   i s  

u s u a l l y   on  the   o r d e r   of  1  m i n u t e   or  l e s s ,   as  t h i s   i s  

s u f f i c i e n t   t ime   to  s u c c e s s f u l l y   e v a p o r a t e   or  v o l a t i z e   o f f  

any  e x c e s s   and  u n w a n t e d   f l u i d s   t h a t   may  be  p r e s e n t   on  t h e  

o u t e r   s u r f a c e s   of  t h e   c a p s u l e s .  



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

means   w h i c h ,   as  i n d i c a t e d   e a r l i e r ,   may  o p e r a t e   at  a n  

e n e r g y   e m i s s i o n   l e v e l   of  f rom  10  to  15  kW,  to  g e n e r a t e  

s u f f i c i e n t   h e a t   to  a c h i e v e   the   s e a l i n g   or  b o n d i n g   of  t h e  

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

a d h e s i o n - p r o m o t i n g   f l u i d   may  be  one  h a v i n g   a  h i g h  

d i e l e c t r i c   c o n s t a n t ,   so  t h a t   t he   e x p o s u r e   to   d i e l e c t r i c  

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

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

or  bond  t h a t   is  b o t h   t a m p e r - p r o o f   and  f l u i d - t i g h t .   I n  

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

t i m e   to  a c h i e v e   c o m p l e t e ,   f l u i d - t i g h t   b o n d i n g   of  t h e  

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

v a r i o u s   l i q u i d s .  

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

c a p s u l e s   a r e   f ed   to  t h e   d i s c h a r g e   end  of  t h e   c o n v e y o r ,  
w h e r e   t h e y   a re   d e p o s i t e d   in  an  a p p r o p r i a t e   c o l l e c t i n g  

m e a n s ,   s u c h   as  t h e   r e c e p t a c l e   and  a l t e r n a t e   s t r u c t u r e s  

d e s c r i b e d   e a r l i e r .   A l t e r n a t e l y ,   in  t h e   i n s t a n c e   w h e r e  

r e s i d u a l   m o i s t u r e   is   b e l i e v e d   to  r e m a i n   in  t h e   c a p s u l e s ,   a  
f u r t h e r   d r y i n g   means   may  be  d i s p o s e d   b e t w e e n   t h e  

d i e l e c t r i c   e n e r g y   means   and  t h e   c o l l e c t i n g   m e a n s ,   so  t h a t  

the   c a p s u l e s   may  be  s u b j e c t e d   to  a  f u r t h e r   d r y i n g   c y c l e .  

Such  d r y i n g   means   may  be  of  t he   t y p e   i l l u s t r a t e d   h e r e i n ,  

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

g e n e r a t i n g   a p p a r a t u s   or  o t h e r   means  known  f o r   t h i s   p u r p o s e .  
The  p r e s e n t   i n v e n t i o n   is   i n t e n d e d   to  e m b r a c e   a l l   of  t h e s e  

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

The  a p p a r a t u s   d e s c r i b e d   and  i l l u s t r a t e d   in  FIGURES  1  and  2 

may  be  f u r t h e r   m o d i f i e d   in  t he   i n s t a n c e   w h e r e   s p e c i f i c  

t r e a t m e n t s   mus t   be  e m p l o y e d .   T h u s ,   in  t he   i n s t a n c e   o f  

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

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



the   c a p s u l e   w a l l s ,   i t   may  be  d e s i r a b l e   to  d i s p e n s e   t h e  

a d h e s i o n - p r o m o t i n g   f l u i d   at  a  t e m p e r a t u r e   wh ich   may  b e  

l o w e r e d   to  on  t he   o r d e r   of  - 2 0 ° C .   In  such  i n s t a n c e ,   t h e  

f l u i d   a p p l i c a t o r   means  may  be  m o d i f i e d   to  i n c l u d e   a  f l u i d  

c h i l l i n g   s y s t e m   such  as  a  r e f r i g e r a t i o n   or  h e a t   e x c h a n g e  

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

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

to  t he   c a p s u l e s .   S i m i l a r l y ,   and  as  i l l u s t r a t e d ,   t he   f l u i d  

a p p l i c a t o r   means  and  c a p s u l e   w a s h i n g   means  may  u t i l i z e  

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

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

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

i n t o   t h e   s u r r o u n d i n g   w o r k i n g   e n v i r o n m e n t .  

From  t h e   f o r e g o i n g ,   i t   can  be  s e e n   t h a t   the   p r e s e n t  

a p p a r a t u s   is  of  s i m p l e   c o n s t r u c t i o n   and  o p e r a t i o n .   T h e  

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

make  i t   p o s s i b l e   to  a c h i e v e   t he   h i g h   volume  of  c a p s u l e  

p r o c e s s i n g   i n d i c a t e d   e a r l i e r .   T h u s ,   when  the   c o n v e y o r  
b e l t   is  o p e r a t e d   at  a  s p e e d   of  f rom  20  to  80  f e e t   p e r  
m i n u t e   and  t h e   o t h e r   o p e r a t i n g   p a r a m e t e r s   s p e c i f i e d   a b o v e  

a re   o b s e r v e d ,   i t   has  been   f o u n d   t h a t   a  wide  v a r i e t y   o f  

c a p s u l e s   may  be  p r o c e s s e d   in  q u a n t i t i e s   of  up  to  1  m i l l i o n  

c a p s u l e s   pe r   h o u r .   N a t u r a l l y ,   v a r i o u s   p a r a m e t e r s   o f  

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

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

I t   is  u n d e r s t o o d   t h a t   t he   i n v e n t i o n   is  not  l i m i t e d   to  t h e  

i l l u s t r a t i o n s   d e s c r i b e d   and  shown  h e r e i n ,   which   a re   d e e m e d  

to  be  m e r e l y   i l l u s t r a t i v e   of  t he   b e s t   modes  of  c a r r y i n g  

out   t he   i n v e n t i o n ,   and  w h i c h   a re   s u i t a b l e   of  m o d i f i c a t i o n  

of  f o r m ,   s i z e ,   a r r a n g e m e n t   of  p a r t s   and  d e t a i l s   o f  

o p e r a t i o n .   The  i n v e n t i o n   r a t h e r   i s   i n t e n d e d   to  e n c o m p a s s  
a l l   such   m o d i f i c a t i o n s   w h i c h   a re   w i t h i n   the  s p i r i t   a n d  

s c o p e   and  d e f i n e d   by  t he   c l a i m s .  



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

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

c h a r a c t e r i z e d   b y :  

A.  a  l o n g i t u d i n a l l y   e x t e n d e d   b a s e   h a v i n g   an  i n f e e d  

end  and  a  d i s c h a r g e   e n d ;  

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

e x t e n d i n g   f r o m   s a i d   i n f e e d   end  to   s a i d   d i s c h a r g e   e n d ;  

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

c o n v e y o r   means   at  s a i d   i n f e e d   e n d ,   f o r   d i s c h a r g i n g   a  

u n i f o r m   n u m b e r   of  s a i d   c a p s u l e s   on  to  s a i d   c o n v e y o r   m e a n s ;  
D.  a  f l u i d   a p p l i c a t o r   means   c o m m u n i c a t i n g   w i t h   s a i d  

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

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

c a p s u l e s ;  

E.  at  l e a s t   one  c a p s u l e   w a s h i n g   means  c o m m u n i c a t i n g  

w i t h   s a i d   c o n v e y o r   means   and  d o w n s t r e a m   of  s a i d   f l u i d  

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

f l u i d   f r o m   s a i d   c a p s u l e s ;  

F.  d r y i n g   means   c o m m u n i c a t i n g   w i t h   s a i d   c o n v e y o r  

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

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

c o n v e y o r  m e a n s   d o w n s t r e a m   of  s a i d   d r y i n g   means   f o r  

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

o t h e r ;   a n d  

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

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

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

2.  The  a p p a r a t u s   of  C l a i m   1  w h e r e i n   s a i d   c a p s u l e  

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

3.  The  a p p a r a t u s   of  C l a i m   1  w h e r e i n   s a i d   f l u i d  

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

a s s e m b l y   w i t h   at  l e a s t   one  d i s p e n s e r   p o r t ,   p o s i t i o n e d   t o  



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

on  s a i d   c o n v e y o r   m e a n s .  

4.  The  a p p a r a t u s   of  C la im  1  w h e r e i n   s a i d   c a p s u l e   w a s h i n g  

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

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

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

5.  The  a p p a r a t u s   of  C la im  1  w h e r e i n   s a i d   d r y i n g   m e a n s  

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

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

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

6.  The  a p p a r a t u s   of  C la im  5  w h e r e i n   s a i d   d r y i n g   m e a n s  

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

c i r c u l a t i n g   m e a n s .  

7.  The  a p p a r a t u s   of  C la im  1  w h e r e i n   s a i d   d i e l e c t r i c  

e n e r g y   means   c o m p r i s e s   an  oven  h a v i n g   a  c h a m b e r ,   an  i n l e t  

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

c o n v e y o r   means   to  p a s s   t h r o u g h   s a i d   c h a m b e r ;   and  a 

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

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

pa s s   t h r o u g h   s a i d   c h a m b e r .  

8.  The  a p p a r a t u s   of  C la im   7  w h e r e i n   s a i d   d i e l e c t r i c  

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

9.  The  a p p a r a t u s   of  C la im   7  w h e r e i n   s a i d   d i e l e c t r i c  

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

10.  The  a p p a r a t u s   of  C la im  1  w h e r e i n   c o n v e y o r   m e a n s  

c o m p r i s e s   an  e n d l e s s   b e l t   e x t e n d i n g   f rom  s a i d   i n f e e d   e n d  

to  s a i d   d i s c h a r g e   e n d .  



11.  The  a p p a r a t u s   of  C l a i m   1  w h e r e i n   s a i d   c o l l e c t i n g  

means  c o m p r i s e s   a  r e c e p t a c l e .  

12.  The  a p p a r a t u s   of  C l a i m   1  w h e r e i n   s a i d   c o n v e y o r   m e a n s  

c o m p r i s e s :  

A.  a  f i r s t   c o n v e y o r   h a v i n g   an  i n f e e d   end  a n d  

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

d r y i n g   m e a n s ,   w h e r e   t h e r e   is   d e f i n e d   a  d i s c h a r g e   e n d ;   a n d  

B.  a  s e c o n d   c o n v e y o r   h a v i n g   an  i n f e e d   e n d  

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

c o n v e y o r ,   s a i d   s e c o n d   c o n v e y o r   c o m m u n i c a t i n g   and  e x t e n d i n g  

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

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

13.   The  a p p a r a t u s   of  C l a i m   12  w h e r e i n   s a i d   s e c o n d  

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

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

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

14.   The  a p p a r a t u s   of  C l a i m   1  c o m p r i s i n g   p l u r a l   c a p s u l e  

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

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

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

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

15.  The  a p p a r a t u s   of  C l a i m   14 ,   c o m p r i s i n g   two  c a p s u l e  

w a s h i n g   m e a n s .  

16.  The  a p p a r a t u s   of  C l a i m   12  c o m p r i s i n g   p l u r a l   c a p s u l e  

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

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

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

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

17.  The  a p p a r a t u s   of  C l a i m   16 ,   c o m p r i s i n g   two  c a p s u l e  

w a s h i n g   m e a n s .  
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