
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  ©  Publication  number:  0   2 1 5   4 3 0  

Office  europeen  des  brevets 

@  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  86112475.8  ©  Int.  CI.4:  E  03  D  9 / 0 3  

©  Date  of  filing  :  09.09.86 

®  Priority:  16.09.85  US  776451  @  Applicant:  STERLING  DRUG  INC.,  90  Park  Avenue,  New 
York  New  York  (US) 

<§>  Date  of  publication  of  application:  25.03.87  ©  Inventor:  Courtney,  Andrew  Steven,  20  Crest  Lake  Drive, 
Bulletin  87/13  Oak  Ridge  New  Jersey  (US) 

@  Representative  :  Balllle,  lain  Cameron  et  al,  c/o  Ladas  & 
(&)  Designated  Contracting  States  :  DE  FR  GB  IT  Parry  Isartorplatz  5,  D-8000  Munchen  2  (DE) 

(g)  Dispenser  for  automatically  metering  liquids  in  response  to  liquid  level. 

CM 
<  

O  

@  A  dispenser  for  automatically  metering  a  liquid-soluble  or 
liquid-suspendible  material  into  a  liquid  environment  in  re- 
sponse  to  a  rise  and  fall  in  the  level  of  the  liquid  which  com- 
prises  a  buoyant  container  adapted  for  holding  the  material  to 
be  dispensed,  said  container  being  adapted  for  pivotal  mount- 
ing  on  an  axis  which  is  offset  from  the  axis  of  the  center  of 
buoyancy  of  said  container  by  an  amount  from  greater  than  0% 
up  to  about  200%  of  the  distance,  a  measured  along  a  line 
through  the  pivot  axis,  between  said  center  of  buoyancy  axis 
and  the  outer  perimeter  of  said  container,  said  container  hav- 
ing  one  or  more  openings  in  a  wall  thereof  located  below  the 
center  of  buoyancy  of  said  container. 
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T h i s   i n v e n t i o n   r e l a t e s   to  t he   f i e l d   of  d i s p e n s e r s  

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

s u s p e n d i b l e ,   i n t o   a  l i q u i d   e n v i r o n m e n t .   I t   p a r t i c u l a r l y  

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

s o l u b l e   or  w a t e r -   s u s p e n d i b l e   m a t e r i a l s   i n t o   an  a q u e o u s  

e n v i r o n m e n t .   In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   i n v e n t i o n  

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

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

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

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

p r o v i d e d   by  t he   p r e s e n t   i n v e n t i o n   a r e   of   s i m p l e ,   i n e x p e n -  

s i v e   c o n s t r u c t i o n ,   h a v i n g   no  i n t e r n a l   m o v i n g   m e c h a n i c a l  

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

t h e i r   u n i q u e   c o n s t r u c t i o n   and  i n h e r e n t   b u o y a n c y .  

T h e r e   h a v e   b e e n   n u m e r o u s   a p p r o a c h e s   d e s c r i b e d   in  t h e  

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

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

i n t o   t o i l e t   t a n k s   or  c i s t e r n s .   T h e s e   a p p r o a c h e s   r a n g e   f r o m  

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

m a t e r i a l   d i r e c t l y   i m m e r s e d   in  t h e   t a n k   or  t o i l e t   bowl   w a t e r  

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

a q u e o u s   s o l u t i o n   of   t h e   d e s i r e d   i n g r e d i e n t s   f rom  a  d i s -  

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

c y c l e .   One  p o s s i b l e   a p p r o a c h   to   t h e   p r o b l e m ,   t he   r e l i a n c e  

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

r e c e i v e d   l i t t l e   a t t e n t i o n .   To  t he   e x t e n t   t h i s   a p p r o a c h   h a s  

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

b u o y a n c y   t y p e   p r o v i d e d   by  the   p r i o r   a r t   h a v e   c e r t a i n   d r a w -  

5  b a c k s   i n c l u d i n g ,   among  o t h e r s ,   a  c o m p l e x i t y   of  d e s i g n   a n d  

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

d i s p e n s e r s   in  m o d e r n   c i s t e r n s   and  make  them  c o m m e r c i a l l y  

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

Thus  U . S .   P a t e n t   915,   629  . d i s c l o s e s  

LO  a  * - .o i l e t   t a n k   d i s p e n s e r   h a v i n g   a  b u o y a n t   f l o a t   w h i c h ,  

on  m o v e m e n t   up  and  down  w i t h   e a c h   f l u s h i n g   c y c l e ,   t u r n s  

a  d i s p e n s i n g   drum  v i a   a  r a t c h e t   m e c h a n i s m .   The  d r u m  

h a s   a  d i s p e n s i n g   o p e n i n g   c o v e r e d   by  a  v a l v e   w h i c h   o p e n s  

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

15  d rum  a l l o w i n g   s o l i d   d i s i n f e c t a n t   m a t e r i a l   c o n t a i n e d   w i t h i n  

t h e   drum  to  f a l l   by  g r a v i t y   i n t o   t h e   t a n k .  

U . S .   P a t e n t   1 , 0 0 2 , 9 7 4   d i s c l o s e s   a  d i s i n f e c -  

t a n t   d i s t r i b u t i n g   d e v i c e   f o r   use   in  " c i s t e r n s "   w h i c h   i s  

b a s e d   on  t h e   up  and  down  m o v e m e n t   of   a  b u o y a n t   f l o a t .   T h e  

20  d i s p e n s e r   has   a  two  c o m p a r t m e n t   r e c e p t a c l e ,   t h e   c o m p a r t m e n t s  

b e i n g   s e p a r a t e d   f rom  one  a n o t h e r   by  a  w a l l   e x t e n d i n g   p a r -  

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

m u n i c a t i o n   b e t w e e n   t he   two  c o m p a r t m e n t s .   One  c o m p a r t m e n t  

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

25  
g a n a t e ,   and  t h e   r e c e p t a c l e   is  hung  f rom  a  s i d e   w a l l   of  t h e  
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c i s t e r n .   A  f l o a t ,   p i v o t a l l y   m o u n t e d   to   t h e   f r o n t   w a l l   o f  

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

f i l l s   w i t h   w a t e r   when  t he   w a t e r   l e v e l   in  t h e   c i s t e r n   i s  

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

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

t h e   w a t e r   l e v e l   i s   r a i s e d .   The  e m p t y i n g   of  t he   l a d l e  

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

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

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

10  p o n d i n g   to   t h e   v o l u m e   c o n t a i n e d   by  t h e   l a d l e .  

U . S .   P a t e n t   1 , 3 6 5 , 6 4 2   d i s c l o s e s   a  d i s i n f e c -  

t a n t   d i s p e n s i n g   d e v i c e   w h i c h   i s   d e s i g n e d   to   be  hung  w i t h i n  

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

l i q u i d   t y p e   d i s i n f e c t a n t .   The  d e v i c e   c o n s i s t s   of  a  c y l i n -  

15  d r i c a l   t a n k - t y p e   r e s e r v o i r   r o t a t a b l e   a b o u t   i t s   c e n t r a l  

a x i s ,   f i t t e d   d i a m e t r i c a l l y   w i t h   a  p i p e   w i t h i n   one  end  w a l l  

o f   t h e   r e s e r v o i r .   One  end  of   t he   p i p e   o p e n s   w i t h i n   t h e  

r e s e r v o i r ,   and  t he   o t h e r   o p e n s   o u t s i d e   t h e   r e s e r v o i r   and  i s  

d i r e c t e d   to   a  cup  a f f i x e d   to   t h e   end  w a l l   of  t he   r e s e r v o i r  

20  n e a r   t h e   r im  t h e r e o f .   L i q u i d   f l o w s   f rom  t h e   c y l i n d e r   d o w n  

t h e   p i p e   i n t o   t he   cup  u n t i l   t h e .   l i q u i d   l e v e l   in  t he   c u p  

s e a l s   t h e   end  of   t h e   p i p e .   A  f l o a t   i s   a t t a c h e d   to   t h e  

r e s e r v o i r   v i a   a  c h a i n   and  s e r v e s   to   r o t a t e   t he   r e s e r v o i r  

a b o u t   i t s   a x i s ,   f i r s t   in  one   d i r e c t i o n   and  t h e n   in  t h e  

25  o t h e r ,   d u r i n g   a  f l u s h i n g   c y c l e   of  t h e   t o i l e t .   Thus   as  t h e  
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w a t e r   f l o w s   o u t   of  t h e   t o i l e t   t a n k   and  t h e   c y l i n d e r   i s  

r o t a t e d ,   t h e   l i q u i d   in  t he   cup  r u n s   o u t   i n t o   t he   t a n k .  

U .S .   P a t e n t   4 , 3 7 0 , 7 6 3   d i s c l o s e s   a  d i s p e n s e r  

f o r   m o u n t i n g   i n s i d e   a  t o i l e t   t a n k   and  i n t e n d e d   to  d i s p e n s e  

5  b l e a c h ,   dye  and  d e t e r g e n t   i n t o   t h e   t a n k .   The  d i s p e n s e r   i s  

p i v o t a l l y   s u s p e n d e d   a t   one  end  f rom  a  m o u n t i n g   b r a c k e t   a n d  

i s   e q u i p p e d   w i t h   two  c o m p a r t m e n t s ,   18  and  20,   one  a d a p t e d  

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

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

L0  a  dye   and  a  d e t e r g e n t ,   and  e a c h   c o m p a r t m e n t   i s   e q u i p p e d  

w i t h   a  b u o y a n c y   c h a m b e r .   When  t h e   t o i l e t   t a n k   i s   f i l l e d  

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

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

c o m p a r t m e n t s   t h r o u g h   h o l e s   in  t he   end  w a l l s   t h e r e o f .  

15  H o w e v e r ,   a f t e r   b o t h   c o m p a r t m e n t s   18  and  20  a r e   f i l l e d ,   t h e  

w a t e r   is   m a i n t a i n e d   o u t   of  c o n t a c t   w i t h   t he   b l e a c h ,   dye   a n d  

d e t e r g e n t   by  an  i n c l i n e d   w a l l   40  and  a  c o n n e c t i n g   w a l l   4 4 .  

T h u s   d u r i n g   t h e   q u i e s c e n t   p e r i o d ,   t h a t   i s   in  t he   p e r i o d  

b e t w e e n   f l u s h i n g s ,   t he   b l e a c h ,   dye  and  d e t e r g e n t   a r e   i s o -  

20  l a t e d   f rom  t he   w a t e r   in  t he   t a n k .   When  t h e   t o i l e t   i s  

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

ing   t h e   w a t e r   to  f l o w   a r o u n d   t h e   b l e a c h ,   dye  and  d e t e r g e n t ,  

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

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

25  end   w a l l s   of  t h e   d i s p e n s e r .  
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I t   w i l l   t h u s   be  s e e n   t h a t   t he   d i s p e n s e r s   p r o v i d e d  

by  t h e   p r i o r   a r t   a r e   s t r u c t u r a l l y   c o m p l e x ,   and  in  s o m e  

i n s t a n c e s   w o u l d   be  e x p e n s i v e   to  m a n u f a c t u r e .  

BRIEF  DESCRIPTION  OF  THE  INVENTION 

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

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

to  s u s p e n d   t h e m ,   t he   d i s p e n s e r s   p r o v i d e d   by  the   p r e s e n t  

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

and  i n e x p e n s i v e   to  p r o d u c e .   More  s p e c i f i c a l l y ,   t he   p r e s e n t  

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

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

d i b l e   s o l i d   m a t e r i a l s   i n t o   any  l i q u i d   e n v i r o n m e n t   in  r e -  

s p o n s e   to  a  r i s e   and  f a l l   in  t h e   l e v e l   of  t h e   l i q u i d   w h i c h  

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

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

m o u n t e d   on  an  a x i s   w h i c h   is  o f f s e t   f r om  t h e   a x i s   of   t h e  

c e n t e r   of   b u o y a n c y   of  s a i d   c o n t a i n e r   by  an  a m o u n t   f r o m  

g r e a t e r   t h a n   0%  up  to  a b o u t   200%  of  t he   d i s t a n c e ,   a s  

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

c e n t e r   of  b u o y a n c y   a x i s   and  t h e   o u t e r   p e r i m e t e r   of  s a i d  

c o n t a i n e r .   The  c o n t a i n e r   i s   p r o v i d e d   w i t h   one  or  m o r e  

o p e n i n g s ,   w h i ~ h   may  be  of   any  s h a p e ,   s u c h   as  r o u n d ,   s q u a r e ,  

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

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

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

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

o m p a r t m e n t   f o r   h o l d i n g   t h e   m a t e r i a l   to   be  d i s p e n s e d .  

The  i n v e n t i o n   is   d e s c r i b e d   b e l o w   w i t h   r e f e r e n c e  

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

F i g .   1  is   a  p e r s p e c t i v e   v i e w   p a r t l y   c u t   away  of   a  

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

ing  a  t y p i c a l   use   of  one  fo rm  of  a  d i s p e n s e r   of  t he   i n v e n -  

t i o n .  

F i g .   2  is   a  f r o n t   v i e w   of  t he   d i s p e n s e r   of  F i g .   1 

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

w a t e r   in  t he   t a n k   i s   r i s i n g   and  j u s t   p r i o r   to   i n i t i a t i o n   o f  

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

of   t h e   d i s p e n s e r   and ,   in  p h a n t o m ,   t h e   p o s i t i o n   of  t h e   d i s -  

p e n s e r   a t   t he   end  of  i t s   f i l l i n g   s e q u e n c e   when  t he   l e v e l   o f  

t h e   w a t e r   has   r i s e n   to  i t s   n o r m a l   h e i g h t .  

F i g .   3A  is   a  s e c t i o n a l   v i e w   on  l i n e   I I I - I I I   of  F i g .  

2  i l l u s t r a t i n g   t he   d i s p e n s e r   a t   t he   same  p o r t i o n   of  t h e  

f i l l i n g   and  d i s p e n s i n g   s e q u e n c e   shown  in  F i g .   2 .  

F i g .   3B  is   a  s e c t i o n a l   v i e w   s i m i l a r   to   F i g .   3A 

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

f i l l i n g   and  the   d i s p e n s i n g   p o r t i o n s   of  i t s   f i l l i n g   and  d i s -  

p e n s i n g   s e q u e n c e .  

F i g .   3C  is   a  s e c t i o n a l   v i e w ,   s i m i l a r   to   F i g s .  



- 7 -  
0 2 1 5 4 3 0  

3A  and  3B,  i l l u s t r a t i n g   t h e   d i s p e n s e r   in  a  n o n - d i s p e n s i n g  

mode  as  t he   d i s p e n s e r   w o u l d   a p p e a r   d u r i n g   t h e   q u i e s c e n t  

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

F i g .   3D  is   a  s e c t i o n a l   v i e w ,   s i m i l a r   to   F i g s .   3A,  3B 

5  and  3C,  i l l u s t r a t i n g   t h e   d i s p e n s e r   in  a  n o n - d i s p e n s i n g   m o d e  

as  t h e   d i s p e n s e r   w o u l d   a p p e a r   when  t he   l e v e l   of   t h e   w a t e r  

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

t h e r e w i t h .  

F i g .   4  i s   an  e n l a r g e d   end  v i e w   on  l i n e   IV-  IV  o f  

10  F i g .   2  i l l u s t r a t i n g   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   p i v o t  

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

b u o y a n c y .  

F i g .   5  is   an  e n l a r g e d ,   e x p l o d e d   p a r t i a l   f r o n t   v i e w  

i l l u s t r a t i n g   one   m e a n s   f o r   a d j u s t a b l y   m o u n t i n g   t h e   d i s -  

15  p e n s e r s   of  t he   i n v e n t i o n   on  a  m o u n t i n g   s t r a p .  

R e f e r r i n g   to   F i g s .   1  and  2,  a  d i s p e n s e r   o f  

t h e   i n v e n t i o n ,   r e p r e s e n t e d   by  g e n e r a l   r e f e r e n c e   n u m e r a l   1 0 ,  

i s   d i s p o s e d   in  a  t o i l e t   t a n k   or  c i s t e r n   11  in  w h i c h   c h a n g e s  

in  t h e   l e v e l   of  w a t e r   12  w i t h   e a c h   f l u s h i n g   c y c l e   c a u s e   t h e  

20  d i s p e n s e r   to   move  b e t w e e n   a  n o n - d i s p e n s i n g   and  a  d i s p e n s i n g  

mode  as  a  c o n s e q u e n c e   of  t h e   c h a n g e s   in  w a t e r   l e v e l .   A s  

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

t h e   d i s p e n s e r   r o t a t e s   b e t w e e n   a  f u l l   down  p o s i t i o n ,   s h o w n  
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n  f u l l   in  F i g .   2,  to  a  f u l l   up  p o s i t i o n ,   shown  in  p h a n t o m  

Ln  F i g .   2,  t h e   u p w a r d   r o t a t i o n ,   i n d i c a t e d   by  a r r o w   " a " ,  

>eing  c a u s e d   by  r i s e   in  t he   w a t e r   l e v e l ,   i n d i c a t e d   by  a r r o w  

' b " .   The  d i s p e n s e r   c o m p r i s e s   a  b u o y a n t   c o n t a i n e r   13  p i v o t -  

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

L4  w h i c h   is   a f f i x e d   to  a  p a i r   of  m o u n t i n g   s t r a p s   1 5 .  

As  i n d i c a t e d   in  F i g .   4,  t h e   c o n t a i n e r ,   r e p r e s e n t e d  

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

s h a p e ,   i s   p i v o t a l l y   s u s p e n d e d   f rom  m o u n t i n g   b r a c k e t   14  

a b o u t   i t s   p i v o t   a x i s ,   r e p r e s e n t e d   by  "A",   w h i c h   is  l o c a t e d  

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

i t s   c e n t e r   of  b u o y a n c y ,   r e p r e s e n t e d   by  " B " .   I t   is   e s s e n -  

t i a l   in  t h e   o p e r a t i o n   of  t h e   p r e s e n t   d i s p e n s e r   t h a t   t h e  

p i v o t   a x i s   A  be  o f f s e t   f rom  t h e   c e n t e r   of   b u o y a n c y   a x i s   B 

in  o r d e r   f o r   t h e   d i s p e n s e r   to  a l t e r n a t e l y   p i v o t   b e t w e e n   t h e  

d i s p e n s i n g   and  n o n - d i s p e n s i n g   modes   in  r e s p o n s e   to  t h e  

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

c y c l e ,   r e s p e c t i v e l y " ,   of   t he   t o i l e t ,   a  p r o c e s s   w h i c h   w i l l   b e  

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

i l l u s t r a t e   t h e   i n v e n t i o n ,   t he   a m o u n t   t h a t   p i v o t   a x i s   A  i s  

o f f s e t   f r om  t he   c e n t e r   of  b u o y a n c y   a x i s   B  as  m e a s u r e d   a l o n g  

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

B  in   F i g .   4,  i s   d e p i c t e d   as  a b o u t   50%  of  t h e   r a d i u s   of  t h e  

c y l i n d e r ,   i . e .   50%  of  t he   d i s t a n c e   b e t w e e n   t h e   c e n t e r   o f  

b u o y a n c y   and  t h e   o u t e r   p e r i m e t e r   of  t h e   c y l i n d e r , .   an  a m o u n t  
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of  o f f s e t   f o u n d   to   be  a d v a n t a g e o u s   fo r   t h e   p a r t i c u l a r   c o n -  

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

ed .   H o w e v e r ,   i t   is   to   be  u n d e r s t o o d   t h a t   t h e   a m o u n t   o f  

o f f s e t   shown  is   o n l y   a  p a r t i c u l a r l y   p r e f e r r e d   one  and  t h a t  

any  a m o u n t   of  o f f s e t   b e t w e e n   t he   two  a x e s ,   f r o m   g r e a t e r  

t h a n   0%  to   a b o u t   200%,  t h a t   w i l l   p e r m i t   t h e   d i s p e n s e r   t o  

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

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

i s   f r o m   g r e a t e r   t h a n   0%  up  to   100%  of  t h e   d i s t a n c e   b e t w e e n  

t h e   c e n t e r   of  b u o y a n c y   and  t h e   o u t e r   p e r i m e t e r   of  t he   c o n -  

t a i n e r .   When  t h e   a m o u n t   of   o f f s e t   i s   g r e a t e r   t h a n   1 0 0 % ,  

t h e n   a rms  on  b o t h   e n d s   of  t h e   c o n t a i n e r ,   and  e x t e n d i n g  

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

c o u r s e ,   be  p r o v i d e d .  

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

a x i s   f rom  t h e   c e n t e r   of  b u o y a n c y   a x i s ,   i t   i s   i n t e n d e d   t h a t  

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

s e c t i o n a l   p l a n e ,   s u c h   as  d e p i c t e d   in  F i g .   4,  w h i c h   i s   n o r -  

mal   to   t he   p i v o t   and  c e n t e r   of  b u o y a n c y   a x e s .   In  t he   p r a c -  

t i c e   of  t h e   p r e s e n t   i n v e n t i o n ,   t h e   p i v o t   a x i s   can   be  o f f s e t  

f r o m   t h e   c e n t e r   of  b u o y a n c y   a x i s   by  any   d i s t a n c e   f r o m  

g r e a t e r   t h a n   0%  up  to   200%  of  t h e   d i s t a n c e ,   as  m e a s u r e d  

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

c e n t e r   of   b u o y a n c y   a x i s   and  t h e   o u t e r   p e r i m e t e r   of  t h e  

c o n t a i n e r   as  v i e w e d   in  t he   a f o r e m e n t i o n e d   c r o s s   s e c t i o n a l  
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p l a n e .  

The  m e t h o d   of  o p e r a t i o n   of  t he   d i s p e n s e r s   is   b e s t  

s e e n   w i t h   r e f e r e n c e   to   F i g s .   3Af  3Br  3C  and  3D.  As  shown  i n  

F i g .   3A,  c o n t a i n e r   13,   w h i c h   c o n t a i n s   m a t e r i a l ,   r e p r e s e n t e d  

5  by  n u m e r a l   19 ,   to   be  d i s s o l v e d   or  s u s p e n d e d   in  t h e   w a t e r   o f  

t h e   t a n k ,   has   an  o p e n i n g   16  in  t he   s i d e   of   t he   c o n t a i n e r .  

The  o p e n i n g   is   shown  in  t he   d r a w i n g   as  b e i n g   g e n e r a l l y  

p o s i t i o n e d   d i a m e t r i c a l l y   a l i g n e d   w i t h   t h e   p i v o t   a x i s   A.  

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

10  p o s i t i o n i n g   i s   no t   e s s e n t i a l   to  t h e   o p e r a t i o n   of  t h e  

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

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

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

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

15  a l i g n m e n t   w i t h   t he   p i v o t   a x i s .  

The  d i s p e n s e r   is  d e p i c t e d   in  F i g .   3A  as  i t   w o u l d  

a p p e a r   w h i l e   t h e   w a t e r   12  in  t h e   t a n k   i s   r i s i n g   and  h a s  

r e a c h e d   t he   l e v e l   shown  in  t he   d r a w i n g .   At  t h a t   l e v e l ,   a n d  

w i t h   t h a t   o r i e n t a t i o n   of  the   d i s p e n s e r ,   w a t e r   f rom  t he   t a n k  

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

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

t he   w a t e r   in  t h e   t a n k   c o n t i n u e s   to  r i s e ,   t h e   c o n t a i n e r   w i l l  

r o t a t e   a b o u t   p i v o t   a x i s   A  u n t i l   t h e   o p e n i n g   is   e v e n  

w i t h   t h e   s u r f a c e   of  t he   w a t e r   as  d e p i c t e d   in  F i g .   3B.  A t  

25  t h a t   p o i n t ,   w a t e r   w i l l   b e g i n   to   f l o w   i n t o   t h e   d i s p e n s e r .  
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and  t h e   f l o w   w i l l   c o n t i n u e ,   as  t he   d i s p e n s e r   p i v o t s   u p w a r d  

w i t h   c o n t i n u i n g   r i s e   in  t he   l e v e l   of  t h e   w a t e r ,   so  l o n g   a s  

t h e   o p e n i n g   i s   e v e n   w i t h   t he   s u r f a c e   of   t h e   w a t e r .   H o w -  

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

t h e   d i s p e n s e r   p i v o t s   to   t h e   p o i n t   d e p i c t e d   in  F i g .   3C  w h e r e  

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

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

v e n t i o n a l   v a l v e   m e a n s .  

The  w a t e r   12a  w h i c h   has   t h u s   e n t e r e d   t h e   c o n t a i n e r  

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

d i s p e n s e d   w i t h   t h e   n e x t   f l u s h i n g   of   t h e   t o i l e t .   When  t h e  

t o i l e t   is   t h e n   f l u s h e d ,   t he   l e v e l   of  t h e   w a t e r   in  t h e   t a n k  

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

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

F i T .   3B,  w h e r e   t he   w a t e r   in  t h e   c o n t a i n e r   12a  t h e n   f l o w s  

o u t   i n t o   t h e   t a n k .   The  o u t f l o w   w i l l   c o n t i n u e   u n t i l   t h e  

d i s p e n s e r   p i v o t s   d o w n w a r d s   to  t h e   p o i n t   w h e r e   t he   o p e n i n g  

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

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

F i g s .   3A  and  3D,  may  be  h e l d   w i t h i n   t h e   d i s p e n s e r   by  t h e  

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

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

and  r o t a t i n g   of   t he   c o n t a i n e r   r e c y c l e s   as  d e s c r i b e d   a b o v e .  

From  t h i s   d e s c r i p t i o n   i t   w i l l   be  s e e n   t h a t   t h e   d i s p e n s e r s  

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

t o i l e t .  

I t   is  i n t e n d e d   t h a t   t he   t e r m   " c e n t e r   of  b u o y a n c y " ,   a s  

u sed   in  t h i s   s p e c i f i c a t i o n ,   be  u n d e r s t o o d   to   r e f e r   to  t h a t  

c e n t e r   as  i t   w o u l d   e x i s t   in  use   c o n d i t i o n s   of  t he   d i s p e n -  

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

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

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

o b j e c t i v e   can   be  a c h i e v e d   by  p r o p e r   c h o i c e   of  the   p h y s i c a l  

f o r m   and  t he   p l a c e m e n t   of  t h e   d i s p e n s e r   c o n t e n t s .   Thus   t h e  

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

t a b l e t s   of  t he   m a t e r i a l   to  be  d i s p e n s e d   w h i c h   can   e i t h e r   b e  

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

" c a g e "   s t r u c t u r e   w i t h i n   t he   d i s p e n s e r   and  p e r m i t t e d   to  m o v e  

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

as  t h e   d i s p e n s e r   r o t a t e s   t h r o u g h   t h e   d i s p e n s i n g   and  n o n -  

d i s p e n s i n g   m o d e s .   A l t e r n a t i v e l y ,   and  p r e f e r a b l y ,   t h e  

m a t e r i a l   to   be  d i s p e n s e d ,   f o r   e x a m p l e   in  t a b l e t ,   p e l l e t   o r  

m o l d e d   c a k e   f o r m ,   can   be  a f f i x e d   to   t h e   i n n e r   w a l l   of  t h e  

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

p e n s e r   can   make  c o n t a c t   w i t h   t h e   m a t e r i a l   and  l e a c h   some  o f  

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

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

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

w a l l   or  by  e n c a s e m e n t   w i t h i n   a  p e r f o r a t e d   " c a g e "   s t r u c t u r e  
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i n t e g r a l   w i t h   t he   i n n e r   w a l l .   When  t h e   p o s i t i o n   of  t h e  

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

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

o n l y   comes   in  c o n t a c t   w i t h   t h e   w a t e r   i n s i d e   t he   d i s p e n s e r  

5  d u r i n g   t h e   d i s p e n s i n g   and  f i l l i n g   p o r t i o n   of  t he   s e q u e n c e  

b u t   d o e s   n o t   come  in  c o n t a c t   w i t h   t h e   w a t e r   when  t h e   d i s -  

p e n s e r   i s   o r i e n t e d   in  i t s   n o n - d i s p e n s i n g   mode .   Such   p r e -  

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

t e n t s   i s   r e p r e s e n t e d   by  r e f e r e n c e   n u m e r a l   19  in  e a c h   o f  

10  F i g s .   3A,  3B,  3C  and  3D,  r e p r e s e n t i n g   a  mass   of   m a t e r i a l   t o  

be  d i s p e n s e d .   By  s o - p o s i t i o n i n g   t h e   d i s p e n s e r   c o n t e n t s ,  

t h e   r a t e   of   d i s s o l u t i o n   or  s u s p e n s i o n   c an   be  m i n i m i z e d ,  

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

t e n t s .  

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

d i s p e n s e r s   of  t h e   i n v e n t i o n   a r e   p o s i t i o n e d   w i t h i n   t h e  

l i q u i d   w i t h   w h i c h   t h e y   a r e   u s e d   a t   s u c h   a  h e i g h t   t h a t   t h e  

c o n t a i n e r   o p e n i n g   16  i s   a b o v e   t h e   s u r f a c e   of  t h e   l i q u i d  

when  t he   l i q u i d   has   r e a c h e d   i t s   h i g h e s t   l e v e l .   H o w e v e r ,   i t  

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

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

l i q u i d   d u r i n g   a  q u . l f » « ^ e n t   p e r i o d .   In  f a c t ,   when  t h e   d i s -  

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

f e r r e d   one  when ,   in   o r d e r   to   i n s u r e   t h a t   an  e f f e c t i v e  
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a m o u n t   of  t he   d i s p e n s e r   c o n t e n t s   w i l l   be  r e t a i n e d   in  t h e  

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

ing  of  t he   d i s p e n s e r   c o n t e n t s   i n t o   t he   l a s t   p o r t i o n   of  t h e  

f l u s h   w a t e r .  

5  T h a t   o b j e c t i v e   can   be  r e a d i l y   a c h i e v e d   w i t h   t h e  

p r e s e n t   d i s p e n s e r s   by  m o u n t i n g   them  n e a r   t h e   b o t t o m   of  t h e  

c i s t e r n   and  l o c a t i n g   t he   p i v o t   a x i s ,   t h e   c e n t e r   of  b u o y a n c y  

a x i s   and  o p e n i n g   16  so  t h a t ,   when  t he   d i s p e n s e r   is   f u l l y  

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

0  t o p   of  t h e   i n v e r t e d   d i s p e n s e r .   The  d i s p e n s e r s ,   when  s o  

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

ne r   d e s c r i b e d   b e f o r e   e x c e p t   t h a t   i n g r e s s   of  w a t e r   i n t o   t h e  

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

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

.5  B e c a u s e   of  t h e i r   p o s i t i o n i n g   n e a r   the   b o t t o m   of  t he   t a n k ,  

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

w a t e r   has   f l o w e d   f rom  t h e   t a n k .  

I t   w i l l   a l s o   be  e v i d e n t   f rom  t he   f o r e g o i n g   d e s c r i p -  

t i o n   t h a t ,   when  m u l t i p l e   o p e n i n g s   16  a r e   u s e d   in  t he   c o n -  

20  t a i n e r   13,   t h e y   m u s t   be  a x i a l l y   a l i g n e d   w i t h   one  a n o t h e r  

and  p a r a l l e l   to  t he   p i v o t   a x i s   of  t he   c o n t a i n e r .   O t h e r -  

w i s e ,   as  w i l l   be  s e e n   w i t h   r e f e r e n c e   to  F i g s .   3A  and  4,  a n y  

s e c o n d   or  g r e a t e r   number   of  o p e n i n g s   o f f s e t   u p w a r d   in  t h e  

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

25  a x e s   w i l l   a c t   as  an  a i r   e s c a p e   or  i n t a k e   p o r t   and  w i l l   t h u s  
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a l l o w   a  g r e a t e r   v o l u m e   of  w a t e r   to   e n t e r   t he   c o n t a i n e r   d u r -  

ing  t h e   f i l l i n g   s e q u e n c e   w i t h   c o n s e q u e n t   d i m i n u t i o n   in  t h e  

d i s t a n c e   b e t w e e n   t h e   p i v o t   p o i n t   and  t h e   b u o y a n c y   p o i n t  

a x e s .   The  d i s t a n c e   b e t w e e n   t h e s e   a x e s   c an   t h u s   be  m a i n -  

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

m i z e d ,   by  a x i a l   a l i g n m e n t   o f   t h e   o p e n i n g s   as  d e s c r i b e d .  

In  u s i n g   t h e   d i s p e n s e r s   of  the   i n v e n t i o n ,   t h e y   a r e  

r e m o v a b l y   hung  or  a f f i x e d   to  t h e   i n s i d e   w a l l   of  t h e   t a n k ,  

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

10  t °   t h e   n o r m a l   w a t e r   l e v e l   in  t h e   t a n k   so  t h a t   t h e y   w i l l  

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

c y c l e   of  t he   t a n k .   For   p u r p o s e s   of  i l l u s t r a t i o n ,   s u c h   u s e  

h a s   b e e n ,   d e s c r i b e d   w i t h   r e f e r e n c e   to  t o i l e t   t a n k s   or  c i s -  

t e r n s   w h e r e   i t   may  be  d e s i r e d   to   a d d ,   f o r   e x a m p l e ,   b l e a c h -  

15  i ng   a g e n t s ,   d y e s ,   b a c t e r i c i d e s ,   e t c .   to   t h e   c i s t e r n   w a t e r .  

The  d i s p e n s e r s   h o w e v e r   a r e   no t   l i m i t e d   to   s u c h   u s e ,   and  i n  

f a c t   t h e y   may  be  u s e d   in  any  s y s t e m   h a v i n g   a  c o n t r o l l a b l y  

v a r i a b l e   l i q u i d   l e v e l   in  an  e n v i r o n m e n t   to   w h i c h   i t   i s  

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

20  r i s e   and  f a l l   of  t h e   l i q u i d   l e v e l .  

For   w h a t e v e r   p u r p o s e   t h e   d i s p e n s e r s   of  t h e   i n v e n t i o n  

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

to  t h e   i n n e r   w a l l   of  a  t a n k   in  s u c h   way  t h a t   t h e   h e i g h t   o f  

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

25  t a n k   can   be  a d j u s t e d   up  or  down  as  n e c e s s a r y   f o r   m o r e  
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e f f e c t i v e   use   in  a  p a r t i c u l a r   a p p l i c a t i o n ,   one  s u c n   a d j u s -  

t a b l e   m o u n t i n g   means   i s   i l l u s t r a t e d   in  t he   d r a w i n g s   h e r e i n  

and  in  p a r t i c u l a r   in  F i g .   5.  As  d e p i c t e d   in  t h e   d r a w i n g s ,  

m o u n t i n g   s t r a p   15,   s u s p e n d e d   f rom  t h e   t a n k   r i m ,   i s   f i t t e d  

5  w i t h   a  p l u r a l i t y   of  p e g s   17  h a v i n g   e n l a r g e d   h e a d s ,   a n d  

m o u n t i n g   b r a c k e t   14  h a s   m o u n t i n g   h o l e s   18  a t   b o t h   e n d s   o f  

t h e   b r a c k e t ,   t h e   h o l e s ,   in  t he   g e n e r a l   s h a p e   of  a  k e y h o l e ,  

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

e n l a r g e d   h e a d s   of  p e g s   17  a r e   s i z e d   so  t h e y   w i l l   p a s s  

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

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

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

b o t h   e n d s   of  t he   b r a c k e t   w i t h   an  a p p r o p r i a t e   p a i r   of  p e g s  

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

15  to  e n g a g e   t h e   p e g s   w i t h i n   t he   s l o t t e d   p o r t i o n   of  t he   h o l e s .  

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

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

p o s e .   H o w e v e r   t h e   means   by  w h i c h   s u c h   m o u n t i n g   i s   e f f e c t e d  

is   n o t   a  c r i t i c a l   f e a t u r e   of  t he   i n v e n t i o n ,   and  o t h e r   m e a n s  

20  w e l l   known  in  t h e   a r t   and  f a m i l i a r   to  t h e   s k i l l e d   w o r k e r  

w o u l d   be  e q u a l l y   e f f e c t i v e .  

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

m o u n t i n g   b r a c k e t   as  d e s c r i b e d   a b o v e   can   c o m p r i s e   s h o r t  

c y l i n d r i c a l   e x t e n s i o n s   20  m o l d e d   i n t o   t h e   end  w a l l s   of  t h e  

25  b u o y a n t   c o n t a i n e r   w h i c h   f i t   w i t h i n   h o l e s   in  m o u n t i n g  
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b r a c k e t   14.  Any  c o n v e n t i o n a l   means   f o r   p i v o t a l   m o u n t i n g   o f  

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

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

e x a m p l e   and  w i t h o u t   l i m i t a t i o n ,   a  rod   p a s s i n g   t h r o u g h   t h e  

5  c o n t a i n e r   f o r   e n g a g e m e n t   w i t h   h o l e s   in  t h e   b r a c k e t s   o r  

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

w i t h   s o c k e t s   m o l d e d   in  t h e   end  w a l l s   of  t h e   c o n t a i n e r .  

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

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

10  in  t r a n s v e r s e   c r o s s   s e c t i o n ,   t h e   p a r t i c u l a r   c r o s s - s e c t i o n a l  

s h a p e   is   l i k e w i s e   n o t   a  c r i t i c a l   f e a t u r e   of   t h e   i n v e n t i o n .  

On  t h e   c o n t r a r y ,   i t   i s   o n l y   n e c e s s a r y   t h a t   t h e   c o n t a i n e r   b e  

b u o y a n t   and  of  s u c h   c o n s t r u c t i o n   and  s h a p e   t h a t ,   when  s u s -  

p e n d e d   on  an  a x i s   o f f s e t   f rom  t h e   a x i s   of   i t s   c e n t e r   o f  

15  b u o y a n c y ,   i t   can   p i v o t   a b o u t   t he   f o r m e r   a x i s   to  c u t   o f f   t h e  

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

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

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

s e c t i o n ,   t h o s e   w h i c h   a r e   e l l i p t i c a l   or  p o l y g o n a l   in  c r o s s  

20  s e c t i o n ,   i n c l u d i n g   t r i a n g u l a r ,   s q u a r e ,   r e c t a n g u l a r ,   e t c .  

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

w e l l   and  a r e   c o n s i d e r e d   to   be  w i t h i n   t h e   a m b i t   t h e r e o f .  

I t   i s   b e l i e v e d   e v i d e n t   f rom  t h e   f o r e g o i n g   t h a t  

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

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



e c o n o m i c a l   to  make  and  u s e .   They   can   De  so  c o n s t r u c t  

t h a t ,   i f   d e s i r e d ,   t h e   c o n t a i n e r   13  c an   be  o p e n e d ,   f o r  

e x a m p l e   by  r e m o v a l   of  an  end  w a l l ,   and  r e f i l l e d   w i t h  

a  m a t e r i a l   to  be  d i s p e n s e d ,   or  a l t e r n a t i v e l y   t h e y   may  b e  

i  c o n s t r u c t e d   f o r   o n e - t i m e   u s e .   In  e i t h e r   c a s e ,   t h e y   can   b e  

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

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

p o l y e t h y l e n e ,   p o l y p r o p y l e n e   and  t h e   l i k e .  
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C L A I M S  

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

s o l u b l e   o r   l i q u i d - s u s p e n d i b l e   m a t e r i a l   i n t o   a  l i q u i d  

e n v i r o n m e n t   in   r e s p o n s e   t o   a  r i s e   and  f a l l   in   t h e   l e v e l   of   t h e  

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

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

p i v o t a l   m o u n t i n g   on  an  a x i s   w h i c h   i s   o f f s e t   f r om  t h e   a x i s   o f  

t h e   c e n t e r   of   b u o y a n c y   of   s a i d   c o n t a i n e r   by  an  a m o u n t   f r o m  

g r e a t e r   t h a n   0%  up  t o   a b o u t   200%  of   t h e   d i s t a n c e ,   as   m e a s u r e d  

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

b u o y a n c y   a x i s   and  t h e   o u t e r   p e r i m e t e r   of   s a i d   c o n t a i n e r ,   s a i d  

c o n t a i n e r   h a v i n g   one  o r   more   o p e n i n g s   in   a  w a l l   t h e r e o f  

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

2.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   1,  w h e r e i n   s a i d   p i v o t  
a x i s   i s   o f f s e t   f r om  s a i d   c e n t e r   of   b u o y a n c y   a x i s   by  an  a m o u n t  
f r o m   g r e a t e r   t h a n   0%  up  t o   100%  of   t h e   d i s t a n c e   b e t w e e n   s a i d  

c e n t e r   of   b u o y a n c y   a x i s   and  t h e   o u t e r   p e r i m e t e r   of   s a i d  

c o n t a i n e r .  

3.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   2,  w h e r e i n   s a i d   p i v o t  
a x i s   i s   o f f s e t   a b o u t   50%  of   t h e   r a d i u s   of   s a i d   c y l i n d r i c a l  
c o n t a i n e r   f r o m   t h e   c e n t e r   of   b u o y a n c y   t h e r e o f .  

4.  A  d i s p e n s e r   a c c o r d i n g   t o   any  one  of   t h e   p r e c e d i n g  
c l a i m s ,   c o m p r i s i n g   an  e s s e n t i a l l y   c l o s e d ,   h o l l o w   b u o y a n t  
c o n t a i n e r   h a v i n g   a  c o m p a r t m e n t   a d a p t e d   f o r   h o l d i n g   s a i d  

m a t e r i a l   f o r   d i s p e n s i n g .  

5.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   4,  w h e r e i n   s a i d   ( 
c o n t a i n e r   i s   a  c y l i n d e r   h a v i n g   a  c i r c u l a r   t r a n s v e r s e   c r o s s -   < 

s e c t i o n .  

6.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   4  or   5,  w h e r e i n   s a i d  

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

7.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   4  or   5,  w h e r e i n   s a i d  

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

8.  A  d i s p e n s e r   a c c o r d i n g   t o   any   one  of   t h e   p r e c e d i n g  
c l a i m s   c o n t a i n i n g   a  b l e a c h ,   dye  o r   a  b a c t e r i c i d e   as  t h e   l i q u i d  

s o l u b l e   o r   l i q u i d - s u s p e n d i b l e   m a t e r i a l .  

CASE;  7 - 5 2 5 2 - A  
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A  d i s p e n s e r   a c c o r d i n g   to   any  one  of   t h e   p r e c e d i n g  

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

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