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©  Passive  dosing  dispenser  employing  captive,  internally-generated  as  bubble  to  provide  product  isolation. 
©  The  present  invention  is  a  passive  dosing  dispenser  for 
containing  a  solution  which  is  to  be  isolated  from  a  body  of 
liquid  when  the  dispenser  is  at  least  partially  immersed 
therein.  The  dispenser  is  adapted  to  have  a  dose  of  the 
solution  issue  from  the  dispenser  in  response  to  the  level  of 
the  body  of  liquid  being  lowered  from  a  first  elevation  to  a 
second  elevation,  and  to  have  liquid  taken  into  the  dispenser 
as  the  level  of  the  body  of  liquid  rises  from  the  second 
elevation  to  the  first  elevation.  The  dispenser  (10)  has  an 
internal  reservoir  (25)  which  contains  the  solution  (21),  and 
an  inlet/discharge  passageway  (15)  which,  in  use,  provides 
fluid  communication  between  the  reservoir  and  the  body  of 
liquid  (20).  The  inlet/discharge  passageway  has  an  interme- 
diate,  inverted,  generally  u-shaped  section  (22)  in  which  a 
gas-lock  (24)  is  formed  to  isolate  the  solution  from  the  body 
of  liquid.  The  dispenser  contains  a  gas  generating  means  for 
providing  gas  bubbles  in  the  dispenser  and  passive  means 
for  directing  at  least  a  portion  of  the  gas  bubbles  to  the 
inverted,  generally  u-shaped  section  of  the  

i n l e t ' d i s c h a r g e �  

passageway  to  establish  a  gas-lock  thereacross. 
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TECHNICAL  FIELD 

The  p r e sen t   i nven t ion   relates   to  dosing  d i s p e n s e r s  

for  p r o d u c t s   such  as  toilet   tank  a d d i t i v e s ,   e s p e c i a l l y  

d i s i n f e c t a n t s .   The  p r e s e n t   invent ion   relates  p a r t i c u l a r l y   to  

an  en t i r e ly   pass ive  (no  moving  par t s )   d i s p e n s e r   in  which  a 

solid  p r o d u c t   g radua l ly   d i s so lve s   to  form  a  so lu t ion ,   and  f rom 

which  d i s p e n s e r   a  dose  of  such  solution  issues  each  time  t h e  

toilet  is  f l u s h e d .  

BACKGROUND  OF  THE  INVENTION 

Dosing  d i s p e n s e r s   of  var ious   geomet r i e s   a r e  

d isc losed  in  prior  art   p a t e n t s ;   examples  of  such  d i s p e n s e r s  

are  d i sc losed   in  the  following  U.S.   Pa tents :   No.  634 ,515  

issued  to  Wade  on  October   10,  1899;  No.  650,161  issued  t o  

J . ,   W.  H.,   6  E.  R.  Williams  on  May  22,  1900;  No.  969 ,729  

issued  to  Smith  on  S e p t e m b e r   6,  1910;  N o .  1 , 1 7 5 , 0 3 2   i s s u e d  

to  E.  R.  Williams  on  March  14,  1916;  No.  1,144,525  issued  t o  

Blake  on  June   29,  1915;  No.  2 ,812,119  issued  to  Be thune   on  

November  5,  1957;  No.  2 ,839 ,763   issued  to  Newsom  on  J u n e  

24,  1958;  No.  3,073,488  i s sued   to  Kompter  on  J a n u a r y   15 ,  

1963;  No.  3,105,245  issued  to  F inkb ine r   on  Oc tober   1,  1963; 

No.  3,181,731  issued  to  Ellis  on  May  4,  1965;  No.  3 , 3 3 9 , 8 0 1  

issued  to  Hronas  on  S e p t e m b e r   5,  1967;  No.  3 ,407,412  i s s u e d  

to  Spear   on  October   29,  1968;  No.  3,417,410  issued  t o  

Tietema  &  Rodak  on  December   24,  1968;  No.  3 ,781,926  i s s u e d  

to  Levey  on  J a n u a r y   1,  1974;  No.  3,895,739  issued  to  B u c h t e l  

on  July  22,  1975;  N o .  4 , 1 6 8 , 5 5 0   issued  to  L indaue r   o n  

Sep t ember   25,  1979;  No.  4 ,171,546  issued  to  Di rks ing   o n  

October   23,  1979;  N o .  4 , 1 8 6 , 8 5 6   issued  to  Di rks ing   o n  

F e b r u a r y   5,  1980;  No.  4 ,216 ,027   issued  to  Wages  on  A u g u s t  

5,  1980;  No.  4,281,421  i s sued   to  Nyqu i s t ,   Kitko  &  S t r a d l i n g  



on  Augus t   4,  1981;  N o .  4 , 3 0 5 , 1 6 2   issued  to  C o r n e l i s s e ,  

Callicott  &  B r u n s m a n   on  December   15,  1981;  No.  4 , 3 0 7 , 4 7 4  

issued  to  Choy  on  December   29,  1981;  No.  4,357,718  i ssued  t o  

Corse t t e   on  November   9,  1982;  N o .  4 , 3 7 0 , 7 6 3   issued  to  D o l a n  

on  F e b r u a r y   1,  1983;  N o .  4 , 3 7 5 , 1 0 9   issued  to  Jones  on  M a r c h  

1,  1983;  No.  4 ,419,771  issued  to  R icha rds   on  December  1 3 ,  

1983;  and  No.  4 ,308 ,265   issued  to  Kitko  on  J a n u a r y   5,  1982.  

Pass ive   dosing  d i s p e n s e r s   similar  to  those  of  t h e  

p r e s e n t   inven t ion   are  d i sc losed   in  commonly  a ss igned   U . S .  

Patent   No.  4 ,208 ,747   issued  to  Robe r t   S.  Dirksing  on  J u n e  

24,  1980  and  en t i t l ed   PASSIVE  DOSING  D I S P E N S E R  

EMPLOYING  TRAPPED  AIR  BUBBLE  TO  PROVIDE  A I R - L O C K ,  

which  is  h e r e b y   i n c o r p o r a t e d   he re in   by  r e f e r ence .   T h e  

d i s p e n s e r s   of  D i rk s ing   '747  p rov ide   a  means  for  t r a p p i n g   a n  

air  bubble  as  the  d i s p e n s e r   is  filled  with  tank  water .   T h e  

bubble   later  r e p o s i t i o n s   itself  to  form  an  air- lock  capable   o f  

isolating  the  solid  p r o d u c t   and  l iquid  p r o d u c t   solution  in  t h e  

d i s p e n s e r   from  s u r r o u n d i n g   toilet  t ank   water  dur ing  q u i e s c e n t  

pe r iods .   Without  such  isola t ion,   ac t ive   i ng red ien t   c o n t i n u a l l y  

migra tes   by  d i f f u s i o n   from  the  d i s p e n s e r   into  the  s u r r o u n d i n g  

toilet  tank  w a t e r .  

Such  a  p r o d u c t   d i s p e n s i n g   system  is  well  a d a p t e d   t o  

a  consumer   p r o d u c t   which  may  be  used  to  d i spense   a c t i v e  

i n g r e d i e n t s   such  as  h y p o c h l o r i t e   solut ion  to  condit ion  t o i l e t  

tank  and  bowl  w a t e r .   The  a b s e n c e   of  any  moving  p a r t s   in  

the  d i s p e n s e r   makes  it  poss ible   to  p r o d u c e   such  a  d i s p e n s e r  

very  i n e x p e n s i v e l y ,   such  as  by  t h e r m o f o r m i n g   two  thin  p l a s t i c  
halves   and  seal ing  them  t o g e t h e r .   Such  a  d i s p e n s e r   may  b e  

made  so  economica l ly   that   it  is  well  adap ted   for  use  as  a  

d i sposab le   d i s p e n s e r   which  may  be  d i s c a r d e d   after  the  a c t i v e  

i n g r e d i e n t s   sealed  t h e r e i n   are  d e p l e t e d .  

SUMMARY  OF  THE  INVENTION 

It  is  an  objec t   of  the  p r e s e n t   invent ion  to  p rov ide   a  

pas s ive   dosing  d i s p e n s e r   which  i s sues   a  dose  of  a d d i t i v e  



solution  to  a  water   tank  of  a  toilet  in  r e sponse   to  the  t o i l e t  

being  f l u s h e d .  

It  is  a  f u r t h e r   object   of  the  p r e s e n t   inven t ion   t o  

p rov ide   such  a  toilet  tank  d i s p e n s e r   in  which  an  i n t e r n a l l y -  

g e n e r a t e d   gas  bubb le   is  ut i l ized  to  provide  or  help  p rov ide   a 

g a s - l o c k   be tween   the  solution  in  the  d i s p e n s e r   and  the  t o i l e t  

tank  w a t e r .  

It  is  a  still  f u r t h e r   object   of  the  p re sen t   i n v e n t i o n  

to  p rov ide   such  a  toilet  tank  d i s p e n s e r   which  e f f i c i e n t l y  

c a p t u r e s   i n t e r n a l l y - g e n e r a t e d   gas  bubbles   to  form  or  h e l p  

form  such  a  g a s - l o c k .  

A  pa s s ive   dosing  d i s p e n s e r   conta ins   a  s o l u t i o n  

which  is  to  be  isolated  from  a  body  of  liquid  when  t h e  

d i s p e n s e r   is  at  least  par t i a l ly   immersed  t h e r e i n .   T h e  

d i s p e n s e r   is  a d a p t e d   to  have  a  dose  of  the  solution  issue  f r o m  

the  d i s p e n s e r   in  r e s p o n s e   to  the  level  of  the  body  of  l i q u i d  

being  lowered  from  a  f irst   e leva t ion   to  a  second  e levat ion  a n d  

to  take  liquid  into  the  d i s p e n s e r   as  the  level  of  the  body  o f  

liquid  r ises  from  the  second  e levat ion   to  the  f irst   e l e v a t i o n .  

The  d i s p e n s e r   compr i ses   the  f o l l o w i n g :  

(a)  An  in terna l   r e s e r v o i r   conta ins   a  p r o d u c t   w h i c h  

is  soluble  in  the  liquid  to  form  the  s o l u t i o n .  

The  in ternal   r e s e r v o i r   is  a d a p t e d ,   in  use ,   t o  

conta in   a  q u a n t i t y   of  the  s o l u t i o n .  

(b)  An  i n l e t / d i s c h a r g e   p a s s a g e w a y ,   in  u s e ,  

p r o v i d e s   fluid  communicat ion  be tween   t h e  

r e s e r v o i r   and  the  body  of  l iquid.   T h e  

i n l e t / d i s c h a r g e   p a s s a g e w a y   has  a  

r e s e r v o i r - s i d e   opening   and  an  i n t e r m e d i a t e ,  

i n v e r t e d ,   g e n e r a l l y   u - s h a p e d   section  the  l e g s  

of  which  ex tend   to  e levat ions   below  that   of  i t s  

cen t ra l   po r t ion .   The  i n l e t l d i s c h a r g e  

p a s s a g e w a y   is  d e s i g n e d   such  tha t ,   in  u s e ,  

immediately  a f te r   cessa t ion   of  the  flow  of  l i q u i d  

into  the  r e s e r v o i r ,   a  con t inuum  o f  



i i qu id / so iu t i on   b r idges   the  i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   section  of  the  i n l e t / d i s c h a r g e  

p a s s a g e w a y .  
(c)  Gas  g e n e r a t i n g   means  p r o v i d e s   gas  b u b b l e s   in 

the  d i s p e n s e r   du r ing   u s e .  

(d)  Pass ive   means  d i rec t   at  least   a  por t ion   of  t h e  

gas  bubbles   in  the  d i s p e n s e r   in  use  to  t h e  

i n v e r t e d ,   genera l ly   u - s h a p e d   sect ion  of  t h e  

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

gas - lock   t h e r e a c r o s s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure   1  is  a  schemat ic ,   sec t ional   e levat ion   view  o f  

a  pass ive   dosing  d i s p e n s e r   of  the  p r e s e n t   invent ion   in  u s e .  

F igures   2,  3,  and  4  are  s chemat i c ,   s e c t i o n a l  

elevation  views  of  the  d i s p e n s e r   shown  in  F igure   1  at  v a r i o u s  

times  d u r i n g   a  d i s p e n s i n g / f i l l i n g   c y c l e .  

F igure   5,  6,  7,  8,  9,  and  10  are  s c h e m a t i c ,  

sectional  e leva t ion   views  of  a l t e r n a t i v e   pa s s ive   d o s i n g  

d i s p e n s e r s   of  the  p r e s e n t   invent ion  in  u s e .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

The  p r e s e n t   invention  d i f f e r s   from  d i s p e n s e r s   s u c h  

as  those  d i sc losed   in  Dirksing  '747  cited  h e r e i n b e f o r e   in  t h a t  

isolation  of  the  solution  in  the  d i s p e n s e r   from  the  toilet  t a n k  

water  is  not  ach ieved   immediately  by  means  of  an  a i r - l o c k  

which  is  formed  by  repos i t ion ing   of  an  air  bubb le   which  is 

t r a p p e d   as  the  d i s p e n s e r   is  filled  with  tank  wa te r .   I n s t e a d ,  

d i s p e n s e r s   of  the  p re sen t   i nven t ion   utilize  i n t e r n a l l y -  

g e n e r a t e d   gas  bubb les   to  form  or  complete  the  format ion  o f  

( i .e .   e s t a b l i s h )   a  gas - lock   which  isolates   the  solut ion  in  t h e  

d i s p e n s e r   from  the  toilet  tank  w a t e r .   These   i n t e r n a l l y  

g e n e r a t e d   gas  bubb le s   can  be  from  any  sou rce ;   h o w e v e r ,  

they  are  p r e f e r a b l y   g e n e r a t e d   by  the  add i t ive   so lu t ion   in  t h e  

d i s p e n s e r .  



Solid  cakes  conta in ing   act ive  i n g r e d i e n t s   for  t o i l e t  

tank  d i s p e n s e r s   are  known.   For  d i s p e n s e r s   which  p rov ide   a 
d i s i n f e c t a n t   b l each ,   cakes  which  provide   h y p o c h l o r i t e   ion  t o  

the  act ive  solut ion  are  p r e f e r r e d .   Such  h y p o c h l o r i t e  

d i s p e n s i n g   s y s t e m s   commonly  contain  solid  cakes  having  o n e  
of  two  solid  s o u r c e s   of  hypoch lo r i t e   ion:  calcium  h y p o c h l o r i t e  

or  t r i c h l o r o i s o c y a n u r a t e   ( T C C A ) .  

Calcium  hypoch lo r i t e   is  somewhat  soluble  in  w a t e r  

and  d i s so lves   from  a  cake  con ta in ing   it  to  p r o v i d e  

h y p o c h l o r i t e   ion  in  solution  according  to  reac t ion   ( 1 ) ;  

A  typical  calcium  hypoch lo r i t e   cake  also  con ta in s   a  base,   s u c h  

as  calcium  h y d r o x i d e ,   so  that  the  active  i n g r e d i e n t   solution  in 

a  d i s p e n s e r   con ta in ing   such  a  cake  has  a  pH  of  about   10 -11 .  

TCCA  (or  t r i c h l o r o - s - t r i a z i n e t r i o n e )   is  p r o d u c e d   b y  

reac t ing   c y a n u r i c   acid  with  chlor ine  gas  in  basic  s o l u t i o n .  

TCCA  is  a  solid  which  is  somewhat  soluble   in  water .   In 

so lu t ion ,   TCCA  reac ts   with  water  to  p r o d u c e   h y p o c h l o r i t e   ion 

Ei ther   1,  2,  or  3  of  the  chlorine  c o n s t i t u e n t s   on  the  T C C A  

molecule  can  react   with  water  to  form  h y p o c h l o r i t e   as  s h o w n  

in  react ion  ( 2 ) :  



This  r eac t ion   g e n e r a t e s   hydrogen   ion,  and  a  typical   a c t i v e  

i n g r e d i e n t   solution  in  a  d i s p e n s e r   containing  TCCA  cake  has  a 

pH  of  abou t   2 - 3 .  

Hypochlor i te   ion  in  solution  is  in  equi l ibr ium  wi th  

h y p o c h l o r o u s   acid,  as  shown  in  reaction  (3),   r e g a r d l e s s   o f  

how  the  hypoch lo r i t e   ion  is  formed,  e .g .   by  react ion  (1)  o r  

( 2 ) :  

Hypoch lo rous   acid  is  somewhat  uns t ab le   in  a q u e o u s  

solut ion  and  will  slowly  decompose  to  form  chlor ine   gas,   a s  

shown  in  react ion  ( 4 ) :  

The  r e a c t i o n   in  (4)  occurs   much  more  rap id ly   in  ac id ic  

solut ion  than  it  does  in  basic  solut ion.   Because   of  i t s  

typ ica l ly   lower  pH,  a  toilet  tank  d i s p e n s e r   con ta in ing   TCCA 

cake  is  g e n e r a l l y   capable  of  producing  chlorine  gas  much  more  

rap id ly   than   one  containing  calcium  hypoch lo r i t e   c a k e .  

A  schemat ic ,   sectional  elevation  view  of  a  p r e f e r r e d  

d i s p e n s e r   10  of  the  p r e s e n t   invention  is  shown  in  Figure  1. 

Such  a  d i s p e n s e r   can  be  p roduced   from  two  thin  t h e r m o f o r m e d  

plast ic   ha lves   which  are  sealed  toge the r   by  any  c o n v e n t i o n a l  

means ,   such   as  heat  seal ing,   radiation  sea l ing ,   or  a d h e s i v e  

sea l ing .   The  pa s sageways   and  cavities  of  such  d i s p e n s e r s  

can  be  p r o d u c e d   with  d i f fer ing  depths   in  o rde r   to  provide  t h e  

de s i r ed   volume  for  each  cavity  or  p a s s a g e w a y .   Port ions  o f  

such  p a s s a g e w a y s   and  cavi t ies   provide  in ternal   r e s e r v o i r   25 

which  c o n t a i n s   a  p roduc t   which  is  soluble  in  the  liquid  5  o f  



body  of  liquid  20  to  form  solution  21  and  which  is  a d a p t e d ,   in  

use ,   to  contain   a  q u a n t i t y   of  solution  2 1 .  

D i s p e n s e r   10  comprises   f i r s t   cavi ty   11  w h i c h  

con t a in s   solid  cake   of  d i s i n f e c t a n t   12.  D i s p e n s e r   10  a l s o  

compr i ses   second  cavi ty   13,  and  th i rd   p a s s a g e w a y   14  b e t w e e n  

f i rs t   (cake)  cav i ty   11  and  second  cavi ty  13.  F i r s t  

( i n l e t / d i s c h a r g e )   p a s s a g e w a y   15  p r o v i d e s   fluid  c o m m u n i c a t i o n  

be tween   in te rna l   r e s e r v o i r   25  and  body  of  liquid  20  o u t s i d e  

d i s p e n s e r   10  t h r o u g h   i n l e t / d i s c h a r g e   hole  16  when  d i s p e n s e r  

10  is  in  use.   Second   (vent)   p a s s a g e w a y   17  p r o v i d e s ,   in  u s e ,  
fluid  communica t ion   between  in ternal   r e s e r v o i r   25  and  e x t e r n a l  

medium  (e i the r   air  as  shown  in  Figure  1  or  body  of  liquid  2 0 ,  

d e p e n d i n g   on  w h e t h e r   d i s p e n s e r   10  is  par t i a l ly   or  e n t i r e l y  
immersed  in  body  of  liquid  20)  and  p r o v i d e s   an  air  vent   f o r  

d i s p e n s e r   10  t h r o u g h   vent  hole  18.  Solut ion  21  is  c o n t a i n e d  

in  d i s p e n s e r   10  in  internal   r e s e r v o i r   25  which  inc ludes   s e c o n d  

cav i ty   13,  at  least   a  portion  of  f i rs t   p a s s a g e w a y   15,  t h i r d  

p a s s a g e w a y   14,  the  lower  port ion  of  f i r s t   cavi ty   11  up  t o  

level  B,  and  the  lower  portion  of  second  p a s s a g e w a y   17  up  t o  

e levat ion   A.  F i r s t   pas sageway   15  has  a  r e s e r v o i r - s i d e  

open ing   28  and  an  i n t e rmed ia t e ,   i n v e r t e d ,   gene ra l ly   u - s h a p e d  

sect ion  22  the  legs  of  which  ex tend   to  e leva t ion   below  that   o f  

its  cent ra l   p o r t i o n .   Vent  hole  18  and  second  ( v e n t )  

p a s s a g e w a y   17  p r o v i d e   means  for  air  to  en t e r   d i s p e n s e r   10  t o  

rep lace   solution  21  when  it  is  d i s c h a r g e d   from  d i s p e n s e r   10 

t h r o u g h   i n l e t / d i s c h a r g e   hole  16,  and  means  for  air  to  e x i t  

d i s p e n s e r   10  when  liquid  5  en t e r s   d i s p e n s e r   10  t h r o u g h  

i n l e t / d i s c h a r g e   hole  16.  Vent  hole  18  is  p r e f e r a b l y   above  t h e  

level  of  body  of  l iquid  20  t h r o u g h o u t   the  flush  c y c l e .  
The  o p e r a t i o n   of  d i s p e n s e r   10  du r ing   a  cycle  w h e n  

body  of  liquid  20  is  lowered  from  a  f i rs t   e levat ion  A  to  a  

second   e levat ion  C  and  is  then  raised  to  e levat ion  A  again  is  

i l l u s t r a t e d   by  the  s equence   of  F igures   1-4.  D i s p e n s e r   10  is  

at  least  pa r t i a l ly   immersed  in  body  of  liquid  20.  Body  o f  

liquid  20  is  t y p i c a t t y   the  water  in  a  water   tank  of  a  t o i l e t .  



In  F i g u r e   1,  body  of  liquid  20  is  at  a  level  of  f i rs t   e l e v a t i o n  

A  which  Is  the  normal  level  of  the  toilet  t ank   water  d u r i n g  

q u i e s c e n t   pe r iods .   D i s p e n s e r   10  is  p r e f e r a b l y   immersed  in 

body  of  liquid  20  such  tha t   f i r s t   e levat ion  A  is  between  v e n t  

hole  18  and  level  B  which  is  the  h ighes t   point   of  opening  19 

be tween   f irst   (cake)  cavi ty  11  and  second  (ven t )   p a s s a g e w a y  
17. 

In  Figure  2,  the  level  of  body  of  liquid  20  has  b e e n  

lowered  from  first   e levat ion  A  to  second  e leva t ion   C  which  is 

p r e f e r a b l y   below  i n l e t l d i s c h a r g e   hole  16.  Such  a  lowering  o f  

the  level  of  body  of  liquid  20  occurs   in  the  water   tank  of  a 

toilet  when  the  toilet  is  f l u shed .   Upon  the  lowering  of  t h e  

level  of  body  of  liquid  20,  so lut ion  21  in  d i s p e n s e r   10  f lows 

t h r o u g h   f irst   pa s sageway   15  and  out  i n l e t i d i s c h a r g e   hole  16 

into  body  of  liquid  20.  Such  flow  of  solut ion  21  c o n t i n u e s  

until  the  level  of  solution  21  in  d i s p e n s e r   10  a p p r o x i m a t e l y  

r e a c h e s   level  D.  As  solution  21  flows  from  d i s p e n s e r   10  a n d  

its  level  d r o p s ,   air  e n t e r s   d i s p e n s e r   10  t h r o u g h   vent   hole  18 

and  r e p l a c e s   the  port ion  of  solut ion  21  d i s c h a r g e d .   When  t h e  

level  of  solution  21  in  d i s p e n s e r   10  a p p r o x i m a t e l y   r e a c h e s  

level  D,  air  flows  from  th i rd   p a s s a g e w a y   14  into  f i r s t  

p a s s a g e w a y   15  and  the  flow  of  solution  21  from  d i s p e n s e r   10 

s u b s t a n t i a l l y   c e a s e s .  

When  the  level  of  body  of  liquid  20  rises  f rom 

second  elevat ion  C  back  to  f i r s t   e levat ion  A  (at  the  end  o f  

the  f lush   cycle  of  the  to i l e t ) ,   liquid  5  from  body  of  liquid  20 

flows  into  d i s p e n s e r   10  t h r o u g h   i n l e t l d i s c h a r g e   hole  16  a n d  

t h r o u g h   f i rs t   p a s s a g e w a y   15.  Air  is  forced  out  of  d i s p e n s e r  

10  t h r o u g h   vent  hole  18  as  liquid  5  e n t e r s   t h r o u g h   hole  16. 

The  incoming  liquid  5  e n t e r s   second  cavi ty  13  and  mixes  w i th  

the  por t ion   of  solution  21  which  remains  in  second  cavity  13. 

(The  por t ion   of  solution  21  which  remains  in  second  cavi ty  13 

t h r o u g h o u t   the  flush  cycle  i n s u r e s   that   some  ac t ive   i n g r e d i e n t  
will  be  available  in  solut ion  21  if  a n o t h e r   flush  o c c u r s  

immed ia t e ly . )   The  liquid  level  in  d i s p e n s e r   10  rises  u n t i l  



f i r s t   p a s s a g e w a y   15,  second  cav i ty   13  and  th i rd   p a s s a g e w a y  
14  are  complete ly   filled  with  l i q u i d / s o l u t i o n ,   as  shown  in 

F igure   3,  and  until  f i rst   cavi ty  11  fills  to  the  u p p e r   level  o f  

open ing   19  (level  B)  between  f i r s t   cavi ty  11  and  s e c o n d  

p a s s a g e w a y   17.  Second  p a s s a g e w a y   17  fills  to  about   the  same  
level  as  f i r s t   elevation  A  of  body  of  liquid  20.  The  level  o f  

l i q u i d / s o l u t i o n   in  d i s p e n s e r   10  does  not  rise  s u b s t a n t i a l l y  

above  level  B  in  first  cavity  11  because   of  air  t r a p p e d   in  t h e  

u p p e r   por t ion   of  f irst   cavity  11.  First   p a s s a g e w a y   15  is 

c o n f i g u r e d   such  that ,   in  use,   immediately  a f te r   cessa t ion   o f  

the  flow  of  liquid  5  into  in ternal   r e s e r v o i r   25,  a  con t inuum  o f  

l i q u i d l s o l u t i o n   b r idges   i n v e r t e d ,   gene ra l ly   u - s h a p e d   s e c t i o n  

2 2 .  

For  p r e f e r r e d   d i s p e n s e r   10,  cake  12  is  a  so l id  

which  p r o v i d e s   hypoch lo r i t e   ion  for  solution  21.  The  p o r t i o n  

of  cake  12  below  level  B  is  immersed  in  solution  when  body  o f  

liquid  20  is  at  elevation  A.  Immediately  af ter   a  f lush  c y c l e ,  

solut ion  21  has  been  diluted  with  liquid  5.  A  por t ion  of  c a k e  

12  d i s s o l v e s   in  the  di luted  solut ion  until  solution  21  is 

s a t u r a t e d   with  the  soluble  i n g r e d i e n t s   of  cake  12.  As  t h e  

lower  por t ion   of  cake  12  d i s s o l v e s ,   it  slowly  lowers  in  f i r s t  

cav i ty   11  making  new  por t ions   of  cake  12  avai lable   f o r  

d i s so lu t i on   in  solution  21.  Hypoch lo r i t e   d i s so lved   from  c a k e  

12  d i s p e r s e s   t h r o u g h o u t   connec t i ng   por t ions   of  solut ion  21  in 

in te rna l   r e s e r v o i r   25  of  d i s p e n s e r   10.  Hypoch lo r i t e   d i s p e r s e s  

in  solution  21  by  diffusion  and  b e c a u s e   of  d i f f e r en t i a l   s p e c i f i c  

g r a v i t y .   C o n c e n t r a t e d   h y p o c h l o r i t e   solution  formed  a r o u n d  

cake  12  has  a  h igher   specif ic   g r a v i t y   than  more  d i l u t e  

solut ion  e l sewhere   in  in te rna l   r e s e r v o i r   25.  S u c h  

c o n c e n t r a t e d   solution  tends   to  flow  downward   in  d i s p e n s e r   10 

t h r o u g h   th i rd   passageway  14  into  second  cavi ty  13.  

D i s p e n s e r s   of  the  p r e s e n t   invent ion  have  a  p a s s i v e  

means  for  p rov id ing   a  f i rst   g a s - l o c k   in  the  i n l e t / d i s c h a r g e  

( f i r s t )   p a s s a g e w a y   when  the  d i s p e n s e r   is  in  use.   F o r  

p r e f e r r e d   d i s p e n s e r   10,  such  f i rs t   ga s - l ock   means  is 



i n v e r t e d ,   gene ra l ly   u - s h a p e d   section  22  of  f i r s t   p a s s a g e w a y  

15.  Firs t   p a s s a g e w a y   15  is  of  such  c o n f i g u r a t i o n   that   i t  

e i t he r   does  not  t rap   a  bubble   of  air  as  liquid  5  flows  i n to  

d i s p e n s e r   10  or  the  bubb le   of  air  which  is  t r a p p e d   is  not  o f  

s u f f i c i e n t   size  to  r epos i t ion   and  form  an  a i r - lock   in  f i r s t  

p a s s a g e w a y   15  immediately  af ter   d i s p e n s e r   10  is  f i l l e d .  

D i s p e n s e r s   of  the  p r e s e n t   inven t ion   have  a  g a s  

g e n e r a t i n g   means  for  p r o v i d i n g   gas  bubb les   in  the  d i s p e n s e r  

d u r i n g   use.   Many  chemical  r e ac t an t s   can  be  i n c o r p o r a t e d   in 

d i s p e n s e r s   of  the  p r e s e n t   invent ion   as  gas  g e n e r a t i n g   m e a n s ,  

e . g .   b i c a r b o n a t e s   and  acid,  p e r o x i d e s ,   c a r b i d e s ,  

b o r o h y d r i d e s ,   etc.  The  gas  g e n e r a t i n g   r e a c t i o n s   of  s u c h  

c o n s t i t u e n t s   are  p r e f e r a b l y   cont ro l led   such  tha t   gas  is  s lowly  

g e n e r a t e d   over  the  en t i r e   period  of  use  of  the  d i s p e n s e r .  

Phys ica l ly   e n t r a p p e d   gases   which  are  slowly  r e l eased   d u r i n g  

the  per iod  of  use  of  the  d i s p e n s e r   can  be  i n c o r p o r a t e d   in 

d i s p e n s e r s   of  the  p r e s e n t   invent ion   as  gas  g e n e r a t i n g   m e a n s .  
The  gas  g e n e r a t i n g   means  p r e f e r r e d   for  d i s p e n s e r s  

of  the  p r e s e n t   invent ion   is  an  active  i n g r e d i e n t   solution  w h i c h  

p r o v i d e s   gas  bubb les   for  the  gas - lock   means.   For  p r e f e r r e d  

d i s p e n s e r   10,  solution  21  conta ins   h y p o c h l o r i t e   ions,  and  t h e  

gas  g e n e r a t i n g   means  is  solution  21  in  which  a  chemica l  

reac t ion   occurs   which  p r o d u c e s   chlorine  gas  b u b b l e s .   T h e  

h y p o c h l o r i t e   in  solution  21  par t ia l ly   decomposes   with  t ime 

a c c o r d i n g   to  reac t ions   (3)  and  (4)  h e r e i n a b o v e   to  form  t h e  

ch lor ine   gas .   In  time,  a  suf f ic ien t   q u a n t i t y   of  these  g a s  
b u b b l e s   collect  in  the  gas - lock   means  ( i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   section  22  of  f i rs t   p a s s a g e w a y   15)  to  e s t a b l i s h  

g a s - l o c k   24  which  isolates  solution  21  in  d i s p e n s e r   10  f r o m  

body  of  liquid  20.  

D i s p e n s e r s   of  the  p r e s e n t   invent ion   have  p a s s i v e  

means  for  d i r e c t i n g   a  su f f i c i en t   port ion  of  the  gas  b u b b l e s  

from  the  gas  g e n e r a t i n g   means  to  the  ga s - l ock   means  of  t h e  

i n l e t / d i s c h a r g e   p a s s a g e w a y   to  form  or  complete  the  f o r m a t i o n  

of  a  ga s - l ock   t h e r e a c r o s s ,   when  the  d i s p e n s e r   is  in  u s e .  



Such  p a s s i v e   means  for  d i r e c t i n g   gas  b u b b l e s   p r e f e r a b l y  

c o m p r i s e s   a  gene ra l ly   t r a n s v e r s e l y   e x t e n d i n g   sur face   l oca t ed  

above  at  least   a  port ion  of  the  volume  of  the  i n t e r n a l  

r e s e r v o i r   and  in  a  position  to  i n t e r c e p t   at  least  a  port ion  o f  

the  gas  b u b b l e s   from  the  gas  g e n e r a t i n g   means.   F o r  

d i s p e n s e r   10,  the  means  for  d i r e c t i n g   ch lo r ine   gas  bubb les   29 

to  g a s - l o c k   24  comprises   g e n e r a l l y   t r a n s v e r s e l y   e x t e n d i n g  
s u r f a c e   26  which  is  located  above  second   cavi ty   13  (a  p o r t i o n  

of  r e s e r v o i r   25)  and  in  a  posi t ion  to  i n t e r c e p t   at  least  a 

por t ion   of  gas  bubbles   29.  T r a n s v e r s e l y   e x t e n d i n g   s u r f a c e  

26  is  p r e f e r a b l y   inclined  u p w a r d l y   toward   and  is  p r e f e r a b l y  

c o n t i g u o u s   with  r e s e r v o i r - s i d e   open ing   28  of  i n l e t / d i s c h a r g e  

p a s s a g e   15.  T r a n s v e r s e l y   e x t e n d i n g   s u r f a c e   26  p r e f e r a b l y  

compr i s e s   an  upward ly   inclined  po r t ion   27  of  i n l e t / d i s c h a r g e  

( f i r s t )   p a s s a g e w a y   15  leading  to  i n v e r t e d ,   gene ra l ly   u - s h a p e d  

sec t ion   22  of  f i rs t   p a s s a g e w a y   15.  Gas  bubb le s   29  f rom 

solut ion  21  in  second  cavi ty  13  are  t hus   d i r ec t ed   toward  t h e  

g a s - l o c k   means ,   inver ted   g e n e r a l l y   u - s h a p e d   section  22,  o f  

f i rs t   p a s s a g e w a y   15.  

The  amount  of  time  r e q u i r e d   to  form  or  complete  t h e  

format ion  of  gas - lock   24  in  i n v e r t e d ,   g e n e r a l l y   u - s h a p e d  

sect ion  22  of  i n l e t / d i s c h a r g e   p a s s a g e w a y   15  depends   on  

severa l   f a c to r s   including  the  amount   of  a ir ,   if  any,   which  is 

t r a p p e d   in  i n l e t / d i s c h a r g e   p a s s a g e w a y   15  d u r i n g   r e c h a r g i n g ,  

the  rate   of  gas  gene ra t i on   of  the  gas  g e n e r a t i n g   means  a n d  

the  por t ion   of  gas  bubbles   29  which  are  d i r e c t e d   to  g a s - l o c k  

means  22.  In  o rder   to  e n s u r e   tha t   g a s - l o c k   24  forms  within  a 

r e a s o n a b l e   time  period  when  solut ion  21  is  the  gas  g e n e r a t i n g  

means ,   it  is  p r e f e r a b l e   tha t ,   in  use ,   t r a n s v e r s e l y   e x t e n d i n g  

s u r f a c e   26  over l i es   at  least  about   1  cc  of  solution  21,  more  

p r e f e r a b l y   at  least  about   2  cc  of  so lu t ion   21,  more  p r e f e r a b l y  

still  at  least  about   5  cc  of  solution  2 1 .  

D i s p e n s e r s   of  the  p r e s e n t   inven t ion   can  b e  

immersed   in  the  water   of  a  toilet  t ank   such  that   the  vent   ho le  

is  immersed  when  body  of  liquid  20  is  at  the  level  of  f i r s t  



e leva t ion   A.  For  such  toilet  tank  d i s p e n s e r s   which  h a v e  

immersed  ven t   holes,  it  is  p r e f e r r e d   that  t he re   be  a  p a s s i v e  

means  for  p rov id ing   a  second  gas- lock  in  the  vent   ( s e c o n d )  

p a s s a g e w a y .  

F igure   5  is  a  schemat ic ,   sectional  e leva t ion   view  of  

d i s p e n s e r   30  which  is  similar  in  design  to  d i s p e n s e r   10  o f  

F igu re s   1-4  and  opera tes   s u b s t a n t i a l l y   in  the  same  manner   a s  

d i s p e n s e r   10.  Gas- lock  44  forms  in  i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   sect ion  42  of  i n l e t / d i s c h a r g e   ( f i r s t )   p a s s a g e w a y   35 

in  the  same  manner   as  ga s - l ock   24  forms  in  f i rs t   p a s s a g e w a y  
15  of  d i s p e n s e r   10.  However ,   d i s p e n s e r   30  is  d e s i g n e d   s u c h  

that  a  g a s - l o c k   can  be  ach ieved   in  vent  ( s econd)   p a s s a g e w a y  
37  when  ven t   hole  38  is  immersed  in  body  of  liquid  20  w i t h  

body  of  liquid  20  at  f i rs t   elevation  A.  In  use ,   s e c o n d  

p a s s a g e w a y   37  p rov ides   fluid  communication  be tween   i n t e r n a l  

r e s e r v o i r   45  which  conta ins   solution  41  and  e x t e r n a l   medium 

t h r o u g h   ven t   hole  38  for  air  to  enter   and  exit  d i s p e n s e r   30.  

Second  p a s s a g e w a y   37  has  i n v e r t e d ,   g e n e r a l l y   u - s h a p e d  

sect ion  46  the  legs  of  which  extend  to  e l eva t ions   below  that  o f  

its  c e n t r a l   por t ion ,   for  p rov id ing   second  g a s - l o c k   48  in 

second  p a s s a g e w a y   37. 

Immediately  af ter   body  of  liquid  20  r ises  to  t h e  

level  of  e leva t ion   A  at  the  end  of  a  flush  cycle  and  c e s s a t i o n  

of  flow  of  liquid  5  into  internal   r e s e r v o i r   45  t h r o u g h  

i n l e t / d i s c h a r g e   hole  36,  a  cont inuum  of  l i q u i d / s o l u t i o n   b r i d g e s  

i n v e r t e d ,   gene ra l l y   u - s h a p e d   section  46  of  ven t   p a s s a g e w a y  
37.  The  por t ion   of  gas  b u b b l e s   49  g e n e r a t e d   in  d i s p e n s e r   30 

in  s e c t i o n s   of  internal   r e s e r v o i r   45  such  as  t h i r d   p a s s a g e w a y  

34,  cake  cav i ty   31,  and  second  p a s s a g e w a y   37  rise  i n to  

second  p a s s a g e w a y   37  and  ga ther   in  i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   sect ion  46  of  vent   passageway  37.  Gas  bubb les   49 

g e n e r a t e d   in  the  lower  por t ion   of  cake  cavi ty   31  tend  to  r i s e  

into  the  u p p e r   portion  of  cavi ty   31  which  is  gas  fi l led.  T h i s  

causes   a  c o r r e s p o n d i n g   amount   of  gas  to  be  forced  t h r o u g h  

opening   39  into  second  p a s s a g e w a y   37.  When  su f f i c i en t   g a s  



has  g a t h e r e d   in  i n v e r t e d ,   gene ra l ly   u - s h a p e d   section  46 ,  

gas - lock   48  is  formed,   thus   isolat ing  solut ion  41  from  body  o f  

liquid  20  which  were  in  con tac t   t h r o u g h   vent   hole  38.  

Figure  6  is  a  s chemat i c ,   sect ional   e leva t ion   view  o f  

ano the r   exempla ry   d i s p e n s e r   of  the  p r e s e n t   i n v e n t i o n .  

D i spense r   50  is  p r e f e r a b l y   immersed  in  body  of  liquid  20  s u c h  

that  f i rst   e levat ion  A  (the  level  of  body  of  liquid  20  d u r i n g  

q u i e s c e n t   per iods)   is  between  vent   hole  58  and  level  E  wh ich  

is  the  uppe r   edge  of  second  cavi ty   53.  In  d i s p e n s e r   50,  c a k e  

52  in  cake  ( f i rs t )   cavity  51  is  totally  immersed  in  solution  61 

at  all  times  dur ing   a  flush  cycle  and  p r e f e r a b l y   comprises   a 

material  which  slowly  d i s so lves   in  water   to  p r o v i d e  

hypoch lo r i t e   ion  to  solution  61  which  is  con ta ined   in  i n t e r n a l  

r e s e r v o i r   65.  When  the  level  of  body  of  liquid  20  drops   f rom 

first   e levat ion  A  to  second  e levat ion  C,  the  level  of  so lu t ion  

61  in  d i s p e n s e r   50  drops   from  a p p r o x i m a t e l y   the  level  o f  

e levat ion  A  to  approx ima te ly   the  level  of  i n l e t / d i s c h a r g e   hole 

56.  

Immediately  af ter   a  f lush  cycle  and  the  cessat ion  o f  

the  flow  of  liquid  5  of  body  of  liquid  20  into  r e s e r v o i r   65,  a 

cont inuum  of  l i qu id / so lu t ion   b r idges   i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   section  62  of  i n l e t l d i s c h a r g e   ( f i r s t )   p a s s a g e w a y   55. 

During  q u i e s c e n t   per iods   when  the  level  of  body  of  liquid  20 

is  at  e levat ion  A,  gas  bubb les   69  g e n e r a t e d   in  cake  cavity  51 

are  d i r ec ted   into  r e s e r v o i r - s i d e   opening  68  of  f i r s t  

p a s s a g e w a y   55  by  incl ined,   t r a n s v e r s e l y   e x t e n d i n g   s u r f a c e  

66.  Such  gas  bubbles   69  rise  t h r o u g h   f i rs t   p a s s a g e w a y   55  to  

gas - lock   means  ( inve r t ed   g e n e r a l l y   u - s h a p e d   sec t ion)   62  o f  

f irst   p a s s a g e w a y   55  where  ga s - l ock   64  is  e s t a b l i s h e d ,   t h u s  

isolating  solution  61  from  body  of  liquid  20  which  were  in 

contac t   t h r o u g h   i n l e t / d i s c h a r g e   hole  56.  Gas  bubbles   69 

g e n e r a t e d   in  second  cavity  53  or  th i rd   p a s s a g e w a y   54  r i s e  

t h r o u g h   solution  61  to  second  p a s s a g e w a y   57  and  escape  f rom 

d i s p e n s e r   50  t h r o u g h   vent   hole  58 .  



Figure   7  is  a  schematic ,   sec t ional   e levat ion  view  o f  

a n o t h e r   e x e m p l a r y   d i spense r   of  the  p r e s e n t   invent ion  wh ich  

f u n c t i o n s   in  a  manner   very  similar  to  d i s p e n s e r   50  of  F i g u r e  

6.  D i s p e n s e r   70  is  p re fe rab ly   immersed  in  body  of  liquid  20 

such  tha t   f i r s t   elevation  A  (the  level  of  body  of  liquid  20 

d u r i n g   q u i e s c e n t   per iods)   is  be tween  vent   hole  78  and  level 

E,  the  u p p e r   edge  of  second  cavi ty   73.  Cake  72  in  f i r s t  

cav i ty   71  is  p r e f e r a b l y   a  material  which  slowly  d issolves   in 

water   to  p rov ide   hypochlor i te   ion  to  so lu t ion   81  which  is 

con ta ined   in  in ternal   r ese rvo i r   85.  When  the  level  of  body  o f  

liquid  20  d r o p s   from  first  elevation  A  to  second  elevation  C ,  

which  is  p r e f e r a b l y   below  the  level  of  t h i rd   pas sageway   74,  

the  level  of  solution  81  in  d i s p e n s e r   70  drops   f rom 

a p p r o x i m a t e l y   the  level  of  first  e levat ion  A  to  a p p r o x i m a t e l y  

the  level  of  r e s e r v o i r - s i d e   opening  88  of  f i r s t   pa s sageway   75. 

Air  which  e n t e r s   d i s p e n s e r   70  t h r o u g h   vent   hole  78  to  r e p l a c e  

d i s c h a r g e d   solut ion  81  flows  from  th i rd   p a s s a g e w a y   74  a long  

t r a n s v e r s e   s u r f a c e   86  and  into  r e s e r v o i r - s i d e   opening  88  o f  

f i r s t   p a s s a g e w a y   75  and  the  flow  of  so lut ion  81  into  body  o f  

liquid  20  s u b s t a n t i a l l y   ceases.   Later ,   as  the  level  of  body  o f  

liquid  20  r i ses   to  f irst   elevation  A,  liquid  5  is  admitted  to  

in te rna l   r e s e r v o i r   85  th rough   i n i e t / d i s c h a r g e   hole  76  and  f i r s t  

p a s s a g e w a y   7 5 .  

Immediately  after   a  flush  cycle  and  the  cessat ion  o f  

the  flow  of  liquid  5  into  r ese rvo i r   85,  a  c o n t i n u u m   of  l iqu id !  

solut ion  b r i d g e s   i n v e r t e d ,   gene ra l ly   u - s h a p e d   section  82  o f  

i n l e t / d i s c h a r g e   ( f i r s t )   passageway   75.  Dur ing   q u i e s c e n t  

pe r iods   when  the  level  of  body  of  l iquid  20  is  at  f i r s t  

e levat ion  A,  gas  bubbles   89  g e n e r a t e d   in  f i r s t   cavi ty  71  r i s e  

t h r o u g h   so lu t ion   81  to  hor izonta l ,   t r a n s v e r s e   s u r f a c e   86  which  

is  c o n t i g u o u s   with  r e s e r v o i r - s i d e   opening   88  of  i n l e t / d i s c h a r g e  

p a s s a g e w a y   75.  Gas  bubbles   89  collect  and  coalesce  a long  

hor izon ta l   t r a n s v e r s e   surface   86  and  e v e n t u a l l y   move  e i t h e r  

into  th i rd   p a s s a g e w a y   74  or  into  f i rs t   p a s s a g e w a y   75. 

Bubb les   89  which  move  into  f i rs t   p a s s a g e w a y   75  collect  in 



g a s - l o c k   means  ( i n v e r t e d ,   gene ra l ly   u - s h a p e d   sect ion)   82  o f  

f i r s t   p a s s a g e w a y   75  and  e s tab l i sh   g a s - l o c k   84  which  i s o l a t e s  

solut ion  81  in  d i s p e n s e r   70  from  body  of  liquid  20.  B u b b l e s  

E9  which  move  into  third  p a s s a g e w a y   74  rise  t h r o u g h   s o l u t i o n  

81  into  second  p a s s a g e w a y   77  and  out  ven t   hole  78 .  

F igure   8  is  a  schemat ic ,   sec t ional   e levat ion  view  o f  

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

D i s p e n s e r   90  is  p r e f e r a b l y   immersed  in  body  of  liquid  20  s u c h  

that   a  por t ion   of  f irst   cavity  91  con t a in ing   cake  92  is  b e l o w  

the  level  of  f i rs t   e levat ion  A  of  body  of  liquid  20  (the  level  o f  

body  of  liquid  20  dur ing   qu ie scen t   p e r i o d s ) .   Vent  hole  98  is 

p r e f e r a b l y   above  f irst   elevation  A.  Cake  92  p r e f e r a b l y  

d i s so lves   slowly  in  water  to  p rov ide   h y p o c h l o r i t e   ion  to  

solut ion  101  which  is  conta ined  in  in te rna l   r e s e r v o i r   105.  

When  the  level  of  body  of  liquid  20  d rops   from  first   e l e v a t i o n  

A  to  second  e levat ion   C,  which  is  p r e f e r a b l y   below  the  l eve l  

of  f i rs t   ( i n l e t l d i s c h a r g e )   p a s s a g e w a y   95,  solution  101  f l ows  

from  in te rna l   r e s e r v o i r   105  of  d i s p e n s e r   90  into  body  of  l i q u i d  

20.  The  level  of  solution  101  in  d i s p e n s e r   90  d rops   f r o m  

a p p r o x i m a t e l y   the  level  of  first   e leva t ion   A  to  a p p r o x i m a t e l y  

the  level  of  ho r i zon t a l ,   t r a n s v e r s e l y   e x t e n d i n g   su r f ace   106.  

La ter ,   as  the  level  of  body  of  liquid  20  r i ses   to  f irst   e l e v a t i o n  

A,  liquid  5  from  body  of  liquid  20  is  admi t t ed   to  r e s e r v o i r   105 

t h r o u g h   p a s s a g e w a y   95.  

Immediately  af ter   a  flush  cycle  and  the  cessa t ion   o f  

the  flow  of  liquid  5  into  r e s e r v o i r   105,  a  con t inuum  of  l i q u i d /  

solut ion  b r i d g e s   i n v e r t e d ,   genera l ly   u - s h a p e d   section  102  o f  

i n l e t l d i s c h a r g e   ( f i r s t )   pa s sageway   95.  During  q u i e s c e n t  

pe r iods   when  body  of  liquid  20  is  at  f i r s t   e levat ion  A,  g a s  
b u b b l e s   109  g e n e r a t e d   in  first   p a s s a g e w a y   95  collect  a n d  

coalesce   along  hor izonta l   t r a n s v e r s e   s u r f a c e   106.  S u c h  

b u b b l e s   e v e n t u a l l y   move  ei ther   up  f i rs t   p a s s a g e w a y   95  i n t o  

f i r s t   cavi ty   91  and  out  vent  hole  98,  or  into  gas - lock   m e a n s  

( i n v e r t e d ,   g e n e r a l l y   u - s h a p e d   sect ion)   102  which  is  a  p a s s i v e  

means  for  p r o v i d i n g   gas- lock   104  in  f i r s t   p a s s a g e w a y   95.  G a s  



b u b b l e s   109  g e n e r a t e d   in  f i rs t   cavity  91  pass   from  d i s p e n s e r  

90  t h r o u g h   ven t   hole  98 .  

Because   the  volume  of  f i rs t   pa s sageway   95  o f  

d i s p e n s e r   90  is  gene ra l l y   small,  it  can  take  a  long  period  o f  

time  for  solution  101  in  f i rs t   p a s s a g e w a y   95  to  g e n e r a t e  

s u f f i c i e n t   gas  bubb les   109  to  e s t ab l i sh   ga s - l ock   104.  T h i s  

will,  of  c o u r s e ,   depend   on  the  rate  of  gas  genera t ion   o f  

solut ion  101.  

Figure   9  is  a  schemat ic ,   sect ional   elevation  view  o f  

a n o t h e r   exempla ry   d i s p e n s e r   of  the  p r e s e n t   i n v e n t i o n .  

D i s p e n s e r   110  is  p r e f e r a b l y   immersed  in  body  of  liquid  20 

such  tha t   f i r s t   e levat ion  A  (the  level  of  body  of  liquid  20 

d u r i n g   q u i e s c e n t   pe r iods )   is  between  vent   hole  118  and  t h e  

top  of  open ing   119.  Cake  112  in  f i rs t   cavity  111  is 

p r e f e r a b l y   a  material  which  slowly  d i s so lves   in  water  t o  

p r o v i d e   the  c l e a n s i n g ,   d i s i n f e c t i n g ,   or  o ther   action  des i red  o f  

so lu t ion   121  which  is  con ta ined   in  in te rna l   r e se rvo i r   125. 

When  the  level  of  body  of  liquid  20  d rops   from  first   e l e v a t i o n  

A  to  second   e levat ion  C,  the  level  of  solut ion  121  in  d i s p e n s e r  

110  d r o p s   from  a p p r o x i m a t e l y   the  level  of  f i r s t   elevation  A  t o  

a p p r o x i m a t e l y   the  level  of  r e s e r v o i r - s i d e   opening   128  of  f i r s t  

p a s s a g e w a y   115.  Air  which  en t e r s   d i s p e n s e r   110  t h r o u g h  

vent   hole  118  to  replace  d i s c h a r g e d   solut ion  121  flows  f rom 

th i rd   p a s s a g e w a y   114  along  t r a n s v e r s e l y   e x t e n d i n g   s u r f a c e  

126  and  into  r e s e r v o i r - s i d e   opening  128  of  passageway  115 

and  the  flow  of  solution  121  into  body  of  liquid  20 

s u b s t a n t i a l l y   ceases .   La te r ,   as  the  level  of  body  of  liquid  20 

rises  to  f i r s t   e levat ion  A,  liquid  5  is  admi t ted   to  i n t e r n a l  

r e s e r v o i r   125  t h r o u g h   i n l e t / d i s c h a r g e   hole  116  and  f i r s t  

p a s s a g e w a y   115 .  

Immediately  a f te r   a  flush  cycle  and  the  cessat ion  o f  

the  flow  of  liquid  5  into  r e s e r v o i r   125,  a  con t inuum  of  l i q u i d  
so lu t ion   b r i d g e s   i n v e r t e d ,   gene ra l ly   u - s h a p e d   section  122  o f  

i n l e t l d i s c h a r g e   ( f i r s t )   p a s s a g e w a y   115.  Compar tment   130 

c o n t a i n s   a  gas  g e n e r a t i n g   means  o ther   than  so lu t ion   121. 



Such  gas  g e n e r a t i n g   means  is  typ ica l ly   a  mater ia l ,   e .g .   sol id 

mater ial   131  (which  may  be,  for  example ,   a  b i c a r b o n a t e ,  

p e r o x i d e ,   c a r b i d e ,   b o r o h y d r i d e ,   e t c . ) ,   which  reacts   s lowly 

with  liquid  5  a n d / o r   solution  121  to  form  a  gas  and  g e n e r a t e  

gas  b u b b l e s   129.  Compar tment   130  con ta in ing   such  a  g a s  

g e n e r a t i n g   means  p r e f e r a b l y   unde r l i e s   at  least  a  portion  o f  

r e s e r v o i r   125.  The  pass ive   means  for  d i r ec t ing   gas  b u b b l e s  

129  toward   ga s - l ock   means  122  of  f i rst   p a s s a g e w a y   125 

inc ludes   a p e r t u r e   132  i n t e rmed ia t e   compar tmen t   130  a n d  

r e s e r v o i r   125.  A p e r t u r e   132  is  p r e f e r a b l y   located  d i r e c t l y  

b e n e a t h   g e n e r a l l y   t r a n s v e r s e l y   e x t e n d i n g   su r f ace   126  s u c h  

that   s u r f a c e   126  i n t e r c e p t s   gas  bubb les   129  and  d i rec t s   t hem 

toward  g a s - l o c k   means  122.  T r a n s v e r s e l y   e x t e n d i n g   s u r f a c e  

126  is  p r e f e r a b l y   inclined  upward ly   toward  r e s e r v o i r - s i d e  

opening   128  of  i n l e t l d i s c h a r g e   p a s s a g e w a y   115.  Bubbles  129 

thus   collect  in  gas - lock   means  ( i n v e r t e d ,   gene ra l ly   u - s h a p e d  

sec t ion)   122  of  f irst   p a s s a g e w a y   125  and  e s t ab l i sh   g a s - l o c k  

124  which  isolates  solution  121  in  d i s p e n s e r   110  from  body  o f  

liquid  2 0 .  

F igure   10  is  a  schemat ic ,   sect ional   e levat ion  view  o f  

a n o t h e r   e x e m p l a r y   d i s p e n s e r   of  the  p r e s e n t   invent ion   which  

f u n c t i o n s   in  a  manner   very   similar  to  d i s p e n s e r   110  of  F i g u r e  

9.  D i s p e n s e r   150  is  p r e f e r a b l y   immersed  in  body  of  liquid  20 

such  that   f i r s t   e levation  A  (the  level  of  body  of  liquid  20 

d u r i n g   q u i e s c e n t   pe r iods )   is  be tween  vent   hole  158  a n d  

open ing   159.  Cake  152  in  f irst   cavi ty   151  is  p r e f e r ab ly   a 

material   which  slowly  d i sso lves   in  water  to  p rov ide   a c t i v e  

i n g r e d i e n t   to  solution  161  which  is  con ta ined   in  i n t e r n a l  

r e s e r v o i r   165.  When  the  level  of  body  of  liquid  20  d r o p s  

from  f i r s t   e levat ion  A  to  second  elevat ion  C,  the  level  o f  

solut ion  161  in  d i s p e n s e r   150  d rops   from  a p p r o x i m a t e l y   t h e  

level  of  f i r s t   e levat ion  A  to  a p p r o x i m a t e l y   the  level  o f  

r e s e r v o i r - s i d e   opening  168  of  f i rs t   p a s s a g e w a y   155.  A i r  

which  e n t e r s   d i s p e n s e r   150  t h r o u g h   vent  hole  158  to  r e p l a c e  

d i s c h a r g e d   solution  161  flows  from  th i rd   p a s s a g e w a y   154  a long  



t r a n s v e r s e l y   e x t e n d i n g   su r f ace   166  and  into  r e s e r v o i r - s i d e  

opening   168  of  p a s s a g e w a y   155  and  the  flow  of  solution  161 

into  body  of  l iquid  20  s u b s t a n t i a l l y   ceases .   Later,   as  t h e  

level  of  body  of  liquid  20  rises  to  f i r s t   elevation  A,  l iquid  5 

is  admit ted   to  i n t e rna l   r e s e r v o i r   165  t h r o u g h   i n l e t / d i s c h a r g e  

hole  156  and  f i r s t   p a s s a g e w a y   155.  

Immediately  after   a  f lush  cycle  and  the  cessa t ion   o f  

the  flow  of  l iquid  5  into  r e s e r v o i r   165,  a  continuum  of  l i q u i d /  

solution  b r i d g e s   i n v e r t e d ,   g e n e r a l l y   u - s h a p e d   section  162  o f  

i n l e t l d i s c h a r g e   ( f i r s t )   p a s s a g e w a y   155.  Dispenser   150  has  a 

gas  g e n e r a t i n g   means  other   than   solution  161.  The  g a s  

g e n e r a t i n g   means  is  conta ined  in  compar tmen t   170.  The  g a s  

g e n e r a t i n g   means  p r e f e r a b l y   c o m p r i s e s   solid  material  171  ( e . g .  

a  b i c a r b o n a t e ,   p e r o x i d e ,   c a r b i d e ,   b o r o h y d r i d e ,   e tc . )   w h i c h  

reac ts   slowly  with  liquid  5  a n d / o r   so lut ion  161  to  g e n e r a t e   g a s  
and  form  gas  b u b b l e s   169.  Gas  bubbles   169  e s c a p e  

compar tmen t   170  t h r o u g h   a p e r t u r e   172  between  c o m p a r t m e n t  

170  and  r e s e r v o i r   165.  A p e r t u r e   172  is  located  i m m e d i a t e l y  

benea th   r e s e r v o i r - s i d e   opening  168  of  f i rst   p a s s a g e w a y   155 

such  that  gas  b u b b l e s   169  are  d i r e c t e d   to  gas- lock   means  162 .  

Gas  bubb les   169  collect  in  ga s - lock   means  ( i nve r t ed ,   g e n e r a l l y  

u - s h a p e d   sec t ion)   162  of  f irst   p a s s a g e w a y   155  and  e s t a b l i s h  

gas - lock   164  which  isolates  solut ion  161  in  d i spense r   150  f r o m  

body  of  liquid  2 0 .  

The  e x e m p l a r y   d i s p e n s e r s   depic ted   and  d e s c r i b e d  

herein   p rov ide   an  indicat ion  of  the   wide  var ie ty   of  d e s i g n s  

that   can  p rov ide   the  des i r ed   f u n c t i o n s   of  the  d i s p e n s e r .   T h e  

p r e f e r r e d   des ign   is  d e p e n d e n t   on  the  gas  g e n e r a t i n g   m e a n s  

employed ,   p a r t i c u l a r l y   the  rate  of  gas  gene ra t i on .   It  is  

p r e f e r r e d   tha t   d i s p e n s e r s   of  the  p r e s e n t   invent ion   b e  

de s igned   such  t h a t ,   in  any  p a s s a g e w a y   which  p rov ides   f l u i d  

communicat ion  be tween   the  solut ion  in  the  d i s p e n s e r   and  t h e  

ex t e rna l   body  of  l iquid,   a  g a s - l o c k   is  e s t ab l i shed   within  a b o u t  

50  h o u r s ,   more  p r e f e r a b l y   wi th in   about   20  h o u r s ,   m o r e  

p r e f e r a b l y ' s t i l l   within  about   8  h o u r s .  



While  p a r t i c u l a r   embod imen t s   of  the  inven t ion   h a v e  

been  i l l u s t r a t e d   and  d e s c r i b e d ,   it  would  be  obvious  to  t h o s e  

skilled  in  the  art   that   va r ious   changes   and  modif icat ions   c a n  

be  made  wi thou t   d e p a r t i n g   from  the  spir i t   and  scope  of  t h e  

invent ion .   It  is  i n t ended   to  c o v e r ,   in  the  a p p e n d e d   c l a i m s ,  

all  such  modi f i ca t ions   that   are  within  the  scope  of  t h i s  

i n v e n t i o n .  



1.  A  pas s ive   dosing  d i spense r   for  a  so lu t ion   w h i c h  

is  to  be  isolated  from  a  body  of  liquid  when  said  d i s p e n s e r   is  

at  l eas t   par t i a l ly   immersed  there in   and  which  is  a d a p t e d   t o  

have  a  dose  of  said  solut ion  issue  from  said  d i s p e n s e r   in 

r e s p o n s e   to  the  level  of  said  body  of  liquid  be ing   l o w e r e d  

from  a  f i r s t   e levat ion  to  a  second  elevation  and  to  have   l i q u i d  

t aken   into  said  d i s p e n s e r   as  the  level  of  said  body   of  l i q u i d  

r ises   from  said  second  e levat ion  to  said  f i rs t   e l e v a t i o n ,   s a i d  

d i s p e n s e r   c o m p r i s i n g :  

(a)  an  in terna l   r e se rvo i r   for  con t a in ing   a  p r o d u c t  

which  is  soluble  in  said  liquid  to  form  s a i d  

solution  and  which  is  a d a p t e d ,   in  use,   t o  

contain   a  q u a n t i t y   of  said  s o l u t i o n ;  

(b)  an  i n l e t / d i s c h a r g e   pa s sageway   which   in  u s e  

p r o v i d e s   fluid  communication  b e t w e e n   s a i d  

r e s e r v o i r   and  said  body  of  l i qu id ,   s a i d  

i n i e t / d i s c h a r g e   pas sageway   hav ing   a 

r e s e r v o i r - s i d e   opening  and  an  i n t e r m e d i a t e ,  

i n v e r t e d ,   gene ra l ly   u - s h a p e d   sec t ion   the  l e g s  

of  which  ex t end   to  e levat ions   below  tha t   of  i t s  

cent ra l   por t ion ,   said  i n l e t / d i s c h a r g e  

p a s s a g e w a y   being  des igned  such  t h a t ,   in  u s e ,  

immediately  af ter   cessat ion  of  the  flow  of  l i q u i d  

into  the  r e s e rvo i r ,   a  c o n t i n u u m   o f  

l i q u i d / s o l u t i o n   b r idges   the  i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   section  of  said  i n l e t / d i s c h a r g e  

p a s s a g e w a y ;  
(c)  gas  g e n e r a t i n g   means  for  p r o v i d i n g   g a s  

b u b b l e s   in  said  d i s p e n s e r   d u r i n g   use ;   a n d  

(d)  pas s ive   means  for  d i rec t ing   at  leas t   a  p o r t i o n  

of  said  gas  bubb les   in  said  d i s p e n s e r   in  use  t o  
said  i n v e r t e d ,   genera l ly   u - s h a p e d   sec t ion   o f  

said  i n i e t / d i s c h a r g e   pa s sageway   to  e s t a b l i s h   a 

g a s - l o c k   t h e r e a c r o s s .  



2.  The  d i spenser   of  Claim  1  wherein  said  pas s ive  

means  for  d i rect ing  said  gas  b u b b l e s   comprises   a  g e n e r a l l y  

t r a n s v e r s e l y   extending  su r face   located  above  at  least  a 

port ion  of  said  reservoir   and  in  a  position  to  in te rcep t   a t  

least  a  portion  of  said  gas  b u b b l e s   from  said  gas  g e n e r a t i n g  

m e a n s .  

3.  The  d ispenser   of  Claim  2  wherein  the  p roduc t   is 

such  that  dissolution  thereof   in  said  liquid  p roduces   a 

solution  which  contains  hypoch lo r i t e   ions  and  wherein  said  ga s  

g e n e r a t i n g   means  is  said  solution  in  which  a  chemical  r eac t ion  

occurs   which  produces  chlorine  g a s .  

4.  The  d i spenser   of  Claim  3  wherein  said  s u r f a c e  

overl ies   at  least  about  1 cc  of  said  solution  in  u s e .  

5.  The  d ispenser   of  Claim  2  wherein  at  least  a 

port ion  of  said  surface  is  inclined  upward ly   toward  and  sa id  

sur face   is  cont iguous  with  the  r e s e r v o i r - s i d e   opening  of  sa id  

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

6.  The  d ispenser   of  Claim  5  wherein  the  p roduc t   is 

such  that   dissolution  thereof   in  said  liquid  p roduces   a 

solution  which  contains  hypoch lo r i t e   ions  and  wherein  said  g a s  

g e n e r a t i n g   means  is  said  solution  in  which  a  chemical  r eac t ion  

occurs   which  produces   chlorine  g a s .  

7.  The  d i spense r   of  Claim  2  wherein  sa id  

t r a n s v e r s e l y   extending  surface  compr i se s   an  upward ly   inc l ined  

portion  of  said  i n l e t / d i s cha rge   p a s s a g e w a y   leading  to  sa id  

i n v e r t e d ,   general ly   u -shaped   sect ion  of  said  i n l e t i d i s c h a r g e  

p a s s a g e w a y .  



8.  The  d i s p e n s e r   of  Claim  2  wherein   said  s u r f a c e  

Is  h o r i z o n t a l   and  Is  con t i guous   the  r e s e r v o i r - s i d e   open ing   o f  

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

9.  The  d i s p e n s e r   of  Claim  8  wherein  said  p r o d u c t  

is  such   tha t   d i sso lu t ion   t h e r e o f   in  said  liquid  p r o d u c e s   a  

solution  which  conta ins   h y p o c h l o r i t e   ions  and  where in   said  g a s  

g e n e r a t i n g   means  is  said  solution  in  which  a  chemical  r e a c t i o n  

occurs  which   p r o d u c e s   chlor ine   g a s .  

10.  The  d i s p e n s e r   of  Claim  9  wherein  said  s u r f a c e  

overl ies   at  least   about   1  cc  of  said  solution  in  u s e .  

11.  The  d i s p e n s e r   of  Claim  1  where in   said  g a s  
g e n e r a t i n g   means   is  located  in  a  compartment   u n d e r l y i n g   a t  

least  a  po r t i on   of  said  r e s e r v o i r   and  wherein  said  p a s s i v e  

means  for  d i r e c t i n g   said  gas  bubb les   comprises   an  a p e r t u r e  
i n t e rmed ia t e   said  compar tmen t   and  said  r e s e r v o i r .  

12.  The  d i s p e n s e r   of  Claim  11,  where in   s a i d  

a p e r t u r e   is  located  d i rec t ly   beneath   the  r e s e r v o i r - s i d e  

opening  of  said  I n l e t / d i s c h a r g e   p a s s a g e w a y .  

13.  The  d i s p e n s e r   of  Claim  11,  whe re in   s a i d  

passive  means   for  d i rec t ing   said  gas  bubbles   also  compr i s e s   a 

genera l ly   t r a n s v e r s e l y   e x t e n d i n g   surface   located  above   s a i d  

a p e r t u r e   in  a  posit ion  to  d i rec t   said  gas  b u b b l e s   into  t h e  

r e s e r v o i r - s i d e   opening   of  said  i n l e t / d i s c h a r g e   p a s s a g e w a y .  

14.  The  d i s p e n s e r   of  Claim  13,  wherein   at  least  a  

portion  of  said  su r f ace   is  inclined  upward ly   t oward   t h e  

r e s e r v o i r - s i d e   open ing   of  said  i n i e t / d i s c h a r g e   p a s s a g e w a y .  

15.  The  d i s p e n s e r   of  Claim  1,  whe re in   s a i d  

d i s p e n s e r   also  c o m p r i s e s :  



(e)  a  vent   p a s s a g e w a y   which  in  use  p rov ides   f lu id  

communicat ion  be tween  said  r e s e r v o i r   a n d  

ex t e rna l   medium,  said  vent   p a s s a g e w a y   h a v i n g  

an  i n t e r m e d i a t e ,   i n v e r t e d ,   gene ra l ly   u - s h a p e d  

sect ion  the  legs  of  which  ex tend  to  e l e v a t i o n s  

below  that  of  its  central   po r t ion ,   said  v e n t  

p a s s a g e w a y   being  de s igned   such  tha t ,   in  u s e ,  

immediately  a f te r   cessa t ion   of  the  flow  of  l i qu id  

into  the  r e s e r v o i r ,   a  con t inuum  o f  

l i qu id / so lu t ion   b r i d g e s   the  i n v e r t e d ,   g e n e r a l l y  

u - s h a p e d   sect ion  of  said  vent  p a s s a g e w a y ;   a n d  

(f)  pass ive   means  for  d i r ec t ing   at  least  a  p o r t i o n  

of  said  gas  bubb le s   in  said  solution  in  use  to  

said  i n v e r t e d ,   gene ra l l y   u - s h a p e d   section  o f  

said  vent  p a s s a g e w a y   to  e s t ab l i sh   a  g a s - l o c k  

t h e r e a c r o s s .  
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