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Liquid  soap  dispenser  with  improved  pumping  mechanism. 

(57)  A  liquid  soap  dispensing  system  includes  a  closed  soap 
reservoir  having  a  manually  actuated  pumping  mechanism 
located  below  and  in  fluid  communication  with  the  reservoir. 
The  pumping  mechanism  basically  comprises  a  cylindrical 
bowl  having  an  open  end  defined  by  a  continuous  side  wall 
and  a  moveable,  substantially  rigid  closed  end  that  is 
attached  about  its  periphery  to  the  bowl's  side  wall.  The 
dispenser  also  includes  a  hand-pulled  lever  having  two 
moving  ends  that  pivot  around  a  pivot  pin  -  one  end 
extending  outside  the  dispenser  for  easy  grasping  thereof  by 
the  user  with  the  other  end  being  in  sliding  contact  with  the 

^   outer  surface  of  the  bowl's  rigid  end.  In  operation,  a  discrete 
^   quantity  of  liquid  soap  flows  from  the  upper  reservoir ™  through  a  one-way  valve  and  fills  the  bowl's  interior  cavity. 
U»  When  the  lever's  grasping  end  is  pulled,  the  lever's  bulb- 
fyj  contacting  end  pushes  the  bowl's  rigid  end  up  within  the 

cross-section  defined  by  the  bowl's  side  wall  toward  the 
bowl's  open  end  and  forces  the  soap  contained  therein  out 

fQ  through  a  discharge  conduit  and  into  the  user's  hand.  When 
^   the  lever  is  released,  the  bowl  expands  and  draws  another 

discrete  charge  of  soap  from  the  upper  reservoir. 
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  A  liquid  soap  dispensing  system  includes  a  closed  soap 
reservoir  having  a  manually  actuated  pumping  mechanism 
located  below  and  in  fluid  communication  with  the  reservoir. 
The  pumping  mechanism  basically  comprises  a  cylindrical 
bowl  having  an  open  end  defined  by  a  continuous  side  wall 
and  a  moveable,  substantially  rigid  closed  end  that  is 
attached  about  its  periphery  to  the  bowl's  side  wall.  The 
dispenser  also  includes  a  hand-pulled  lever  having  two 
moving  ends  that  pivot  around  a  pivot  pin -  one  end 
extending  outside  the  dispenser  for  easy  grasping  thereof  by 
the  user  with  the  other  end  being  in  sliding  contact  with  the 
outer  surface  of  the  bowl's  rigid  end.  In  operation,  a  discrete 
quantity  of  liquid  soap  flows  from  the  upper  reservoir 
through  a  one-way  valve  and  fills  the  bowl's  interior  cavity. 
When  the  lever's  grasping  end  is  pulled,  the  lever's  bulb- 
contacting  end  pushes  the  bowl's  rigid  end  up  within  the 
cross-section  defined  by  the  bowl's  side  wall  toward  the 
bowl's  open  end  and  forces  the  soap  contained  therein  out 
through  a  discharge  conduit  and  into  the  user's  hand.  When 
the  lever  is  released,  the  bowl  expands  and  draws  another 
discrete  charge  of  soap  from  the  upper  reservoir. 



TECHNICAL  FIELD 

The  p r e s e n t   i nven t ion   re la tes   to  a p p a r a t u s   f o r  

d i s p e n s i n g   liquid  soap,  and  more  p a r t i c u l a r l y   to  an  e f f i c i e n t  

pump  mechanism  for  a  liquid  soap  d i s p e n s e r .  

BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   re la tes   to  a p p a r a t u s   f o r  

d i s p e n s i n g   liquid  soap,  normally  in  d i s c r e t e   small  q u a n t i t i e s  

or  c h a r g e s .   Such  d i s p e n s i n g   a p p a r a t u s   are  u s e d ,  

p a r t i c u l a r l y   for  hyg iene   p u r p o s e s ,   in  public  or  i n s t i t u t i o n a l  

wash rooms   or  w h e r e v e r   t he re   are  a  r e la t ive ly   large  number   o f  

d i f f e r e n t   u s e r s .   T y p i c a l l y ,   t hese   d i s p e n s e r s   are  f a s t ened   t o  

a  wall  near   a  sink  or  basin  by  means  or  s c r e w s ,   nai ls ,   or  a n  

a d h e s i v e ,   and  d i s p e n s e   a  l iquid  soap  that   is  su i t ab le   f o r  

c lean ing   a  p e r s o n ' s   hands   and  face.   Examples  of  s u c h  

d i s p e n s e r s   can  be  found  in  U.S .   Pa tent   Nos.  4 , 4 2 9 , 8 1 2 ;  

4 ,391 ,309 ;   4 ,391 ,308 ;   4 ,345 ,627 ;   4 ,322 ,019 ;   4 , 3 1 6 , 5 5 5 ;  

4 ,173 ,858 ;   4 ,149 ,573;   4 ,146 ,156 ;   and  4 ,018 ,363 ,   all  b e i n g  

h e r e b y   i n c o r p o r a t e d   by  r e f e r e n c e .  

The  a b o v e - i d e n t i f i e d   p a t e n t s   disclose  va r ious   t y p e s  

of  liquid  soap  d i s p e n s e r s   that   all  utilize  the  same  b a s i c  

pumping   mechanism  compr i s ing   a  s e m i - s p h e r i c a l ,   f l e x i b l e  

r u b b e r   bowl  and  a  h a n d - p u l l e d   lever   having  one  end  in 

con tac t   with  the  bowl.  In  o p e r a t i o n ,   liquid  soap  from  a n  

u p p e r   r e s e r v o i r   flows  t h r o u g h   an  a s p i r a t i n g   condui t   and  f i l ls  

the  f lexible  bowl.  When  the  l e v e r ' s   free  end  is  pu l l ed ,   t h e  

l ever ' s   oppos i te   end  c o m p r e s s e s   the  bowl  and  forces  the  s o a p  
c o n t a i n e d   t he re in   out  t h r o u g h   a  d i s c h a r g e   condui t   and  i n to  

the  u s e r ' s   h a n d .  

A l though   the  a b o v e - d e s c r i b e d   pumping  m e c h a n i s m  

does  accompl ish   the  main  ob jec t ive   of  d i s p e n s i n g   a  d i s c r e t e  

q u a n t i t y   of  liquid  soap  from  the  d i s p e n s e r ,   it  has  been  f o u n d  



that   b e c a u s e   of  the  bowl's  d e s i g n ,   only  about   25-33%  of  t h e  

bowl's  total  soap  con t en t   ( t yp i ca l l y   about   3.0  ml)  is 

d i s c h a r g e d   per  each  handle   pull ,   which  is  only  about   0 . 7 - 1 . 0  

ml  of  soap.   It  has  been  f u r t h e r   found  that   this  amount  o f  

soap  is  i n s u f f i c i e n t   to  clean  the  a v e r a g e   p e r s o n ' s   h a n d s ,  

p a r t i c u l a r l y   when  the  soap  is  of  low  c o n c e n t r a t i o n .  

C o n s e q u e n t l y ,   the  f r u s t r a t e d   u s e r   must   typ ica l ly   pull  t h e  

hand le   as  often  as  four  or  five  times  before   the  d i s p e n s e r  

d i s c h a r g e s   a  su f f i c i en t   q u a n t i t y   of  soap ,   which  in  t u r n  

Inc rea se s   wear  and  tear   on  the  d i s p e n s e r   and  Its  wall 

a n c h o r i n g   means  and  s i g n i f i c a n t l y   d e c r e a s e s   the  d i s p e n s e r ' s  

useful   l i f e .  

In  light  of  the  above ,   it  is  a  p r inc ipa l   object   of  t h e  

p r e s e n t   inven t ion   to  p rov ide   a  l iquid  soap  d i s p e n s e r   of  t h e  

g e n e r a l   type   d e s c r i b e d   above  with  an  improved  p u m p i n g  

mechanism  that   u t i l izes   a  more  e f f i c i en t   bowl  a p p r o x i m a t e l y   t h e  

same  size  as  the  s e m i - s p h e r i c a l   bowl,  but   which  has  a  v o i d i n g  

e f f i c i ency   of  about   50-75%  and  c o r r e s p o n d s   to  a p p r o x i m a t e l y  

1 . 5 - 2 . 0   ml  of  soap  per  handle   pull.   The-  improved  b u l b  

s i g n i f i c a n t l y   r e d u c e s   the  number   of  lever   pulls  n e c e s s a r y   to  

d i s c h a r g e   a  su f f i c i en t   amount   of  soap  for  the  a v e r a g e   u s e r .  

In  so  p r o v i d i n g   a  more  e f f i c i en t   pump  mechan ism,   t h e  

d i s p e n s e r   is  sub jec t   to  less  wear  and  tear  and  has  a 

s i g n i f i c a n t l y   i n c r e a s e d   e f fec t ive   l i f e .  

SUMMARY  OF  THE  I N V E N T I O N  

In  a  p a r t i c u l a r l y   p r e f e r r e d   embodiment   of  t h e  

p r e s e n t   i n v e n t i o n ,   a  liquid  soap  d i s p e n s e r   having  an  u p p e r  

liquid  soap  r e s e r v o i r   is  p r o v i d e d   with  a  pumping  m e c h a n i s m  

located  below  and  in  fluid  communica t ion   with  the  r e s e r v o i r .  

The  pumping   mechanism  bas ica l ly   c o m p r i s e s   a  cy l indr ica l   bowl 

hav ing   an  open  end  and  a  moveable   closed  end  that   is 

r e s i s t a n t   to  localized  d e f o r m a t i o n .   The  d i s p e n s e r   a l s o  

inc ludes   a  h a n d - p u l l e d   lever  hav ing   two  moving  ends  t h a t  

pivot   a r o u n d   a  pivot  p i n  -   one  end  e x t e n d i n g   ou t s ide   t h e  



d i s p e n s e r   for  easy  g r a s p i n g   the reof   by  the  u s e r  -   the  o t h e r  

end  being  in  s l iding  contac t   with  the  ou te r   su r f ace   of  t h e  

bowl's  r ig id ,   closed  end .   In  ope ra t i on ,   a  d i s c r e t e   q u a n t i t y   o f  

liquid  soap  flows  from  the  upper   r e s e r v o i r   t h r o u g h   a  o n e - w a y  
valve  and  fills  the  bowl's   in ter ior   cav i ty .   When  the  l e v e r ' s  

g r a s p i n g   end  is  pu l l ed ,   the  lever ' s   b u l b - c o n t a c t i n g   e n d  

pushes   the  bowl's  r ig id ,   closed  end  up  into  the  b o w l ' s  

in te r io r   cavi ty   and  forces   the  liquid  soap  con ta ined   t h e r e i n  

out  t h r o u g h   a  d i s c h a r g e   condui t   and  into  the  u s e r ' s   h a n d .  

Since  the  r ig id ,   closed  end  does  not  locally  deform,   t h e  

q u a n t i t y   of  liquid  soap  d i s p e n s e d   a p p r o x i m a t e s   the  v o l u m e  

swept  by  the  c r o s s - s e c t i o n a l   area  of  the  r ig id ,   closed  e n d  

over  the  en t i r e   u p w a r d   ver t ical   s t roke   of  the  lever .   When 

the  lever  is  r e l e a s e d ,   the  bowl  e x p a n d s   and  draws  a n o t h e r  

d i s c r e t e   c h a r g e   of  liquid  soap  from  the  u p p e r   r e s e r v o i r  

t h r o u g h   the  o n e - w a y   va lve .   This  p rocess   is  r e p e a t e d   u n t i l  

the  user   is  sa t i s f i ed   with  the  amount  of  soap  rece ived   f r o m  

the  d i s p e n s e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

While  this  spec i f i ca t ion   conc ludes   with  claims  t h a t  

p a r t i c u l a r l y   point   out  and  d i s t inc t ly   claim  the  p r e s e n t  

i nven t ion ,   it  is  be l ieved  that  the  p r e s e n t   invent ion   will  b e  

be t t e r   u n d e r s t o o d   by  reading  the  following  d e t a i l e d  

d e s c r i p t i o n   with  r e f e r e n c e s   made  to  the  following  d r a w i n g s   in 

w h i c h :  

F igure   1  is  a  c r o s s - s e c t i o n a l   side  view  of  a 

d i s p e n s e r   having  a  pumping   mechanism  that   ut i l izes   a  p r i o r  

a r t ,   s e m i - s p h e r i c a l   f lexible  bowl,  said  d i s p e n s e r   being  s h o w n  

mounted  to  a  wall  with  its  a c tua t i ng   lever  at  r e s t .  

F igure   2  is  a  c r o s s - s e c t i o n a l   side  view  of  t h e  

d i s p e n s e r   shown  in  F igure   1  with  its  a c t u a t i n g   lever  b e i n g  

pulled  by  a  use r   and  showing  the  l ever ' s   o ther   e n d  

c o m p r e s s i n g   and  locally  deforming  the  pr ior   art   bowl  t o  

d i s c h a r g e   a  d i s c r e t e   c h a r g e   of  liquid  soap  from  the  d i s p e n s e r .  



Figure   3  is  a  c r o s s - s e c t i o n a l   side  view  of  a 

d i s p e n s e r   hav ing   a  pumping  mechan ism  that   u t i l izes   a 

c y l i n d r i c a l ,   r i g i d - e n d e d   bulb  of  the  p r e s e n t   i n v e n t i o n ,   s a i d  

d i s p e n s e r   being  shown  mounted  to  a  wall  with  its  a c t u a t i n g  

lever  at  r e s t .  

F igu re   4  is  a  c r o s s - s e c t i o n a l   side  view  of  t h e  

d i s p e n s e r   shown  in  Fig.  3  with  its  a c t u a t i n g   lever   b e i n g  

pulled  by  a  u se r   and  showing  the  l e v e r ' s   o ther   end  e l e v a t i n g  

the  bowl 's   r igid  end  of  the  p r e s e n t   i nven t ion   to  d i s c h a r g e   a  

d i s c r e t e   q u a n t i t y   of  liquid  soap  from  the  d i s p e n s e r .  

F igu re   5A  is  an  e n l a r g e d   c r o s s - s e c t i o n a l   view  of  t h e  

bowl  shown  in  F igures   3  and  4  while  in  its  at  r e s t  

c o n f i g u r a t i o n .  

F igure   5B  is  an  e n l a r g e d   c r o s s - s e c t i o n a l   view  of  t h e  

bowl  shown  in  F igure   5A  while  in  its  e l eva t ed   c o n f i g u r a t i o n .  

F igure   6A  is  a  c r o s s - s e c t i o n a l   view  of  a n o t h e r  

p r e f e r r e d   bowl  shown  in  its  at  res t   c o n f i g u r a t i o n .  

F igure   6B  is  a  c r o s s - s e c t i o n a l   view  of  the  p r e f e r r e d  

_ bowl  shown  in  F igure   6A  while  in  its  e l eva t ed   c o n f i g u r a t i o n .  

F igure   7A  is  a  c r o s s - s e c t i o n a l   view  of  yet  a n o t h e r  

p r e f e r r e d   bowl  shown  in  its  at  res t   c o n f i g u r a t i o n .  

F igure   7B  is  a  c r o s s - s e c t i o n a l   view  of  the  p r e f e r r e d  

bowl  shown  in  F igure   7A  while  in  its  e l eva t ed   c o n f i g u r a t i o n .  

DETAILED  DESCRIPTION  OF  THE  I N V E N T I O N  

R e f e r r i n g   to  F igu re s   1  and  2,  t he re   is  shown  a 

pr ior   art   l iquid  soap  d i s p e n s e r   g e n e r a l l y   i nd ica t ed   as  10  t h a t  

is  a t t a c h e d   to  a  wall  12  by  a  wall  a n c h o r i n g   means ,   w h i c h  

g e n e r a l l y   compr i s e s   a  mount ing  b r a c k e t   14  and  a  p lu r a l i t y   o f  

s c r ews   16  or  o ther   su i tab le   f a s t e n i n g   means .   D i s p e n s e r   10 

has  two  basic  c o m p o n e n t s ,   which  are  f i r s t ,   an  u p p e r   l i qu id  



soap  r e s e r v o i r   g e n e r a l l y   indicated  as  18,  and  s econd ,   a  l ower  

liquid  soap  emit t ing  section  genera l ly   ind ica ted   as  20.  U p p e r  

liquid  soap  r e s e r v o i r   18  is  s u b s t a n t i a l l y   box- l ike   in 

c o n f i g u r a t i o n   and  inc ludes   a  front  wall  22,  a  pair  of  o p p o s e d  

side  walls  24,  a  rear   wall  26,  and  a  lower  pa r t i t i on   wall  28 ,  

all  being  p r e f e r a b l y   molded  from  a  t h e r m o p l a s t i c   material   s u c h  

that   walls  22,  24,  26,  and  28  are  formed  i n t e g r a l l y   with  o n e  

a n o t h e r .   For  easy  removal  of  d i s p e n s e r   10  from  wall  12  f o r  

repa i r   or  c l ean ing ,   the  d i s p e n s e r   is  r emovably   a t t a c h e d   to  

b r a c k e t   14  by,  for  example ,   p rov id ing   the  top  lateral  s i d e  

edge  of  rear   wall  26  with  a  U - s h a p e d   sect ion  30  that   h o o k s  

over   the  top  edge  of  b r a c k e t   14.  In  add i t i on ,   rear   wall  26 

e x t e n d s   d o w n w a r d l y   beyond  lower  pa r t i t i on   wall  28  to  form  a 

d o w n w a r d l y   e x t e n d i n g   mounting  f lange  32  that   r e s t s   on  top  o f  

the  lower  end  of  mount ing   b r a c k e t   14.  

As  seen  in  F igures   1  and  2,  the  d i s p e n s e r ' s   u p p e r  
r e s e r v o i r   18  is  filled  with  a  q u a n t i t y   of  liquid  soap  34  to  a 

p r e d e t e r m i n e d   level  such  as  36  by  removing  top  lid  37  a n d  

pour ing   bulk  liquid  soap  from  a  refill  jug  or  c o n t a i n e r   ( n o t  

shown)  into  uppe r   r e s e r v o i r   18.  An  example  of  this  type  o f  

ref i l lable  d i s p e n s e r   is  genera l ly   shown  in  the  h e r e i n b e f o r e  

i n c o r p o r a t e d   U.S.  Pa ten ts   4 ,146 ,156   and  4 , 1 4 9 , 5 7 3 .  

A l t e r n a t i v e l y ,   the  p r e s e n t   invent ion  has  equal  app l i cab i l i t y   to  

a  d i s p e n s e r   of  the  type  that  is  refil led  with  a  d i s p o s a b l e  

c a r t r i d g e   or  pouch.   Examples  of  such  d i s p e n s e r s   are  s h o w n  

in  the  h e r e i n b e f o r e   i n c o r p o r a t e d   U.S.   Pa t en t s   4 , 3 1 6 , 5 5 5 ;  

4 ,322 ,019 ;   4 ,345 ,627 ;   4 ,391,308;   4 ,391 ,309 ;   and  4 , 3 2 9 , 8 1 2 .  

Still  r e f e r r i n g   to  F igures   1  and  2,  the  d i s p e n s e r ' s  

lower  soap  emit t ing  section  20  i nc ludes   a c t u a t i n g   m e a n s ,  

g e n e r a l l y   ind ica ted   as  38,  and  a  pump  mechanism  g e n e r a l l y  
ind ica ted   as  39.  Ac tua t i ng   means  38  and  pump  mechanism  39 

are  housed   within  a  lower  skir t   member  40  that   is  a t t a c h e d  

about   its  p e r i p h e r y   to  the  lower  s u r f a c e   of  lower  p a r t i t i o n  

wall  28.  Ac tua t i ng   means  38  compr ises   an  a c t u a t i n g   lever  41 

that  is  p r o v i d e d   with  a  pivot  pin  42,  the  oppos i t e   ends  o f  



which  are  mounted   in  pivot  b r a c k e t s   44  for  pivotal   m o v e m e n t  

about   the  pivot  pin 's   axis.   Lever   41  has  a  g r i p p i n g   p o r t i o n  

45  that   e x t e n d s   d o w n w a r d l y   from  pin  42  t h r o u g h   open ing   46 

in  lower  sk i r t   member  40,  and  an  a c t u a t i n g   arm  48  t h a t  

p ro j ec t s   f o rward ly   from  pin  42.  Lever  41  p r e f e r a b l y   also  h a s  

a  stop  member  47  tha t   p ro jec t s   r e a r w a r d l y   from  pin  42  a n d  

comes  into  con tac t   with  sk i r t   member  40  when  g r i p p i n g  

por t ion   45  is  pulled  to  p r e v e n t   the  u s e r   from  pul l ing  t h e  

lever  too  f a r .  

Pump  a s sembly   39  compr i ses   a  u n i t a r y   pump  h o u s i n g  

50  that   is  f ixedly  s e c u r e d   to  the  bottom  s u r f a c e   of  l ower  

p a r t i t i o n   wall  28  by  su i tab le   f a s t e n e r s   or  g lue .   P u m p  

a s sembly   39  is  also  p rov ided   with  an  o b t u r a t o r   d i a p h r a g m ,  

g e n e r a l l y   ind ica ted   by  the  numeral   52,  tha t   is  p r e f e r a b l y  

formed  of  a  f lex ib le ,   de formable   mater ial   such  as  r u b b e r   o r  

the  like.  The  p e r i p h e r a l   edge  of  d i a p h r a g m   52  is  r e ce ived   in 

an  a c c o m p a n y i n g   r ecess   in  pump  hous ing   50  and  s e c u r e l y  

s a n d w i c h e d   be tween   pump  hous ing  50  and  the  bottom  s u r f a c e  

of  lower  pa r t i t i on   wall  28.  D i a p h r a g m   52  has  a  p l u r a l i t y   o f  

suc t ion   a p e r t u r e s   54  t h e r e t h r o u g h   in  s u r r o u n d i n g   r e l a t i o n s h i p  

with  a  suc t ion   condu i t   56  in  lower  p a r t i t i o n   wall  28,  s a i d  

c o n d u i t   p r o v i d i n g   e x c l u s i v e   fluid  communica t ion   be tween   u p p e r  

soap  r e s e r v o i r   18  and  lower  emi t t ing   sect ion  20.  S u c t i o n  

a p e r t u r e s   54  define  a  cent ra l   web  por t ion   that   forms  a  s u c t i o n  

o b t u r a t o r   58  d i s p o s e d   initially  in  c o n t a c t   with  the  l ower  

s u r f a c e   of  lower  pa r t i t i on   wall  28  for  c losing  the  lower  end  o f  

suc t ion   condu i t   56.  Similar ly,   d i a p h r a g m   52  is  p r o v i d e d   w i t h  

a  p l u r a l i t y   of  d i s c h a r g e   a p e r t u r e s   60  d i s p o s e d   in  s u r r o u n d i n g  

r e l a t i o n s h i p   with  a  d i s c h a r g e   c o n d u i t   62  and  c o o p e r a t i n g   to  

def ine   a  cen t ra l   web  por t ion  that   forms  a  d i s c h a r g e   o b t u r a t o r  

64  d i s p o s e d   initially  in  con tac t   with  the  lower  s u r f a c e   of  l ower  

p a r t i t i o n   wall  28  for  closing  the  lower  end  of  d i s c h a r g e  
c o n d u i t   62.  Suct ion  condu i t   56  and  d i s c h a r g e   c o n d u i t   62  a r e  
in  fluid  communica t ion   with  one  a n o t h e r   by  means  o f  

p a s s a g e w a y   66  tha t   is  cut  in  lower  p a r t i t i o n   wall  28  a n d  



c o v e r e d   by  i n se r t   68.  F inal ly ,   r ece ived   in  the  opening   70  o f  

pump  hous ing   50  below  the  suct ion  o b t u r a t o r   58  is  a  bowl  72 

formed  of  a  f lexible  and  res i l i en t   material   such  as  r u b b e r .  

Bowl  72  is  p r o v i d e d   with  a  p e r i p h e r a l   f lange  74  that   is  f i x e d l y  

s e c u r e d   to  pump  hous ing   50  a round   the  pe r ime te r   of  o p e n i n g  

70  for  c losing  the  s a m e .  

When  a  u s e r   wishes   to  d i s p e n s e   soap  from  d i s p e n s e r  

10,  he  pulls  the  g r i p p i n g   por t ion  45  of  a c t u a t i n g   lever   41 

f o r w a r d   in  the  d i r e c t i o n   of  the  arrow  shown  in  Fig.  2,  w h i c h  

swings   a c t u a t i n g   arm  48  up  such  that  It  c o m p r e s s e s   a n d  

locally  de fo rms   bowl  72  to  force  the  liquid  soap  c o n t a i n e d  

t h e r e i n   u p w a r d l y   t h r o u g h ,   in  s e q u e n c e ,   suct ion   a p e r t u r e s   54 

in  d i a p h r a g m   52,  p a s s a g e w a y   66,  d i s c h a r g e   condu i t   62 ,  

d i s c h a r g e   a p e r t u r e s   60,  and  out  the  d i s p e n s e r   t h r o u g h   a 

d i s c h a r g e   open ing   76  cut  in  lower  sk i r t   member  40  v i a  

d e l i v e r y   condu i t   78.  As  shown  by  the  small  a r rows   in  F i g .  

2,  the  fluid  p r e s s u r e   c r e a t e d   by  c o m p r e s s i n g   bowl  72  f o r c e s  

suc t ion   o b t u r a t o r   58  t igh t   up  aga ins t   suct ion  condu i t   56  w h i c h  

p r e v e n t s   the  soap  from  flowing  back  up  into  uppe r   r e s e r v o i r  

18.  S imi la r ly ,   the  same  fluid  p r e s s u r e   forces   d i s c h a r g e  

o b t u r a t o r   64  away  from  d i s c h a r g e   condui t   62  which  allows  t h e  

soap  to  e n t e r   d e l i v e r y   condu i t   78  and  flow  out  of  t h e  

d i s p e n s e r   t h r o u g h   d i s c h a r g e   opening  76  and  into  the  u s e r ' s  

h a n d .  

When  g r i p p i n g   por t ion   45  of  a c t u a t i n g   lever   41  is 

r e l e a s e d ,   the  r e s i l i ence   of  f lexible  bowl  72  causes   the  bowl  t o  

e x p a n d   and  e x e r t   an  a s p i r a t i n g   or  suct ion  force  on  d i s c h a r g e  

o b t u r a t o r   64  and  pulls  it  back  up  into  seal ing  e n g a g e m e n t  
with  d i s c h a r g e   c o n d u i t   62  to  close  de l i ve ry   condu i t   78 .  

S i m u l t a n e o u s l y ,   the  suc t ion   c r e a t e d   by  e x p a n d i n g   bowl  72 

pulls  suc t ion   o b t u r a t o r   58  away  from  suct ion  condui t   56  a n d  

draws   a  new  c h a r g e   of  liquid  soap  34  from  u p p e r   r e s e r v o i r   18 

t h r o u g h   suc t ion   condu i t   56  and  into  bowl  72.  D i s p e n s e r   10  is 

then  in  a  condi t ion   to  d i s p e n s e   ano the r   d i s c r e t e   c h a r g e   o f  



soap  when  the  user   again  pulls  the  g r i p p i n g   port ion  45  o f  

lever  41.  

As  can  be  seen  In  Fig.  2,  even  when  handle   41  is  

pulled  to  Its  limit,  a p p r o x i m a t e l y   66-75%  of  the  bowl's  t o t a l  

volume  of  soap  remains  inside  bowl  72.  With  a  3  ml  bowl,  t h e  

amount  d i s c h a r g e d   is  only  0 . 7 - 1 . 0   ml  per  each  handle   p u l l .  

It  has  been  found  that   this  scan t   amount   of  soap  is 

in su f f i c i en t   to  clean  the  a v e r a g e   p e r s o n ' s   h a n d s ,   p a r t i c u l a r l y  

when  the  soap  is  of  a  low  c o n c e n t r a t i o n .   C o n s e q u e n t l y ,   t h e  

user   must  typ ica l ly   pull  the  handle   four  or  five  times  t o  

receive  an  a d e q u a t e   amount   of  soap  which  sub j ec t s   t h e  

d i s p e n s e r   and  its  wall  a n c h o r i n g   means  to  a  high  degree   o f  

wear  and  t e a r .  

Re fe r r ing   now  to  F igures   3  and  4,  d i s p e n s e r   10'  is 

s u b s t a n t i a l l y   Identical  to  the  d i s p e n s e r   shown  in  F igures   1 

and  2  with  the  excep t ion   of  an  improved   bowl  g e n e r a l l y  

indica ted   as  80.  As  seen  in  F igu re   3,  bowl  80  is  

s u b s t a n t i a l l y   cy l indr ica l   and  compr i ses   a  s u b s t a n t i a l l y   r i g i d  

sidewall  port ion  81,  a  s u b s t a n t i a l l y   rigid  end  82,  and  a  t h i n  

flexible  port ion  83  joining  the  two.  P r e f e r a b l y ,   bowl  80  is  o f  

un i t a ry   c o n s t r u c t i o n   and  can  be  molded  from  a  wide  var ie ty   o f  

mater ia ls   that   are  both  f lexible  and  have  a  "memory" ,   e . g .  

bu ty l ,   s i l icone,   or  latex  r u b b e r ,   or  a  t h e r m o p l a s t i c   ma te r i a l  

such  as  low  dens i t y   p o l y e t h y l e n e   or  high  d e n s i t y  

p o l y e t h y l e n e .   As  with  the  d i s p e n s e r   shown  in  Figs.   1  and  2 ,  

bowl  80  is  nes ted   within  open ing   70  of  u n i t a r y   pump  h o u s i n g  

50  d i rec t ly   below  suc t ion   condu i t   56  with  the  bottom  s u r f a c e  

of  rigid  end  82  being  in  sl iding  con t ac t   with  a c t u a t i n g   a r m  

48.  When  a  user   wishes  to  d i s p e n s e   soap  from  d i s p e n s e r   1 0 ' ,  

he  pulls  the  g r i p p i n g   por t ion   45  of  a c t u a t i n g   lever   41  in  t h e  

d i rec t ion   of  the  a r row  shown  in  Fig.  2,  which  s w i n g s  

ac tua t ing   arm  48  u p w a r d   into  e n g a g e m e n t   with  rigid  end  82 

and  pushes   it  up  into  the  in t e r io r   sec t ion   of  bowl  80  whi le  

flexible  port ion  83  s t r e t c h e s .   As  r igid  end  82  t rave l s   u p  
inside  bowl  80,  the  soap  con ta ined   t h e r e i n   also  r ises  and,  a s  
in  the  d i s p e n s e r   shown  in  Figs.   1  and  2,  flows  u p w a r d l y  



t h r o u g h ,   in  s e q u e n c e ,   suct ion  a p e r t u r e s   54  in  d i aph ragm  52,  

p a s s a g e w a y   66,  d i s c h a r g e   condui t   62,  d i s c h a r g e   a p e r t u r e s   60 ,  

and  out  the  d i s p e n s e r   via  d i s c h a r g e   opening   76  and  d e l i v e r y  

condu i t   78.  As  shown  by  the  small  a r rows   in  Fig.  4,  t h e  

fluid  p r e s s u r e s   c r e a t e d   by  e l eva t ing   rigid  end  82  f o r c e s  

suc t ion   o b t u r a t o r   58  t igh t   up  aga ins t   suct ion   condui t   56  w h i c h  

p r e v e n t s   the  soap  from  flowing  back  up  into  u p p e r   r e s e r v o i r  

18.  Similar ly ,   the  same  fluid  p r e s s u r e s   force  d i s c h a r g e  

o b t u r a t o r   64  away  from  d i s c h a r g e   condui t   62  which  allows  t h e  

soap  to  en te r   de l ive ry   condu i t   78  and  flow  out  into  the  u s e r ' s  

h a n d .  

When  g r i p p i n g   port ion  45  of  a c t u a t i n g   lever  41  is 

r e l e a s e d ,   the  e las t ic i ty   and  "memory"  of  f lexible  portion  83 

d raws   rigid  end  82  back  to  its  original   pos i t ion ,   as  shown  in 

Fig.  3.  In  add i t ion ,   a c t u a t i n g   lever  41  can  also  be  p r o v i d e d  

with  a  sp r i ng   that  will  pull  lever  41  back  to  its  o r i g i n a l  

pos i t ion .   The  downward   movement   of  rigid  end  82  exe r t s   a n  

a s p i r a t i n g   or  suct ion  force  on  d i s c h a r g e   o b t u r a t o r   64  a n d  

pulls  it  back  up  into  seal ing  e n g a g e m e n t   with  d i s c h a r g e  

condu i t   62  to  close  d e l i v e r y   condui t   78.  S i m u l t a n e o u s l y ,   t h e  

same  a s p i r a t i n g   force  also  pulls  suct ion  o b t u r a t o r   58  a w a y  
from  suct ion  condui t   56  and  d raws   a  new  cha rge   of  l iqu id  

soap  34  from  upper   r e s e r v o i r   18  t h r o u g h   suct ion  condui t   56 

and  into  bowl  80.  D i s p e n s e r   10'  is  then  in  a  condit ion  t o  

d i s p e n s e   ano the r   d i s c r e t e   c h a r g e   of  soap  when  the  user  a g a i n  

pulls  the  g r i p p i n g   por t ion  45  of  lever  41.  

As  ment ioned  ear l ie r   h e r e i n ,   a l t h o u g h   bowl  80  is 

a p p r o x i m a t e l y   the  same  size  as  the  pr ior   a r t ,   s e m i - s p h e r i c a l  

bowl  72,  bowl  80  has  a p p r o x i m a t e l y   a  50-75%  voiding  e f f i c i e n c y  

as  compared   to  a  25-33%  voiding  e f f i c iency   for  bowl  72.  T h e  

a p p r o x i m a t e l y   double  e f f i c iency   of  bowl  80  means  that  t h e  

use r   must  pull  a c t u a t i n g   lever  41  only  about   half  as  m a n y  
times  to  receive  the  same  amount   of  soap  as  when  bowl  72  is 

u t i l i zed ,   which  in  tu rn   s i g n i f i c a n t l y   r e d u c e s   the  wear  a n d  

tear  that   d i s p e n s e r   10'  and  its  wall  a n c h o r i n g   means  a r e  



s u b j e c t e d   to,  t h e r e b y   s i g n i f i c a n t l y   i nc reas ing   the  d i s p e n s e r ' s  

e f fec t ive   l i f e .  

F i g u r e s   5A  and  5B  are  en l a rged   c r o s s - s e c t i o n a l  

views  of  bowl  80  with  Fig.  5A  showing  rigid  end  82  in  its  a t  

rest   condi t ion   as  seen  in  Fig.  3,  and  with  Fig.  5B  s h o w i n g  

rigid  end  82  in  its  e l eva ted   condi t ion   as  seen  in  Fig.  4.  F i g .  

5B  shows  how  s u b s t a n t i a l l y   rigid  end  82  r e s i s t s   l oca l i zed  

de fo rma t ion   while  thin  por t ion   83  s t r e t c h e s   and  how  t h e  

lowermost   edge  of  sidewall  por t ion   81  curls   inward  to  a  small  

degree   when  rigid  end  82  is  p u s h e d   up  inside  the  i n t e r i o r  

cavi ty   of  bowl  80.  When  lever  41  is  r e l e a s e d ,   the  e l a s t i c i t y  

and  "memory"  of  thin  por t ion   83  pulls  rigid  end  82  back  to  i t s  

at  res t   posi t ion  as  seen  in  Fig.  5A.  To  ach ieve   t h e  

r e q u i r e m e n t s   of  e l a s t i c i t y ,   "memory"  and  d u r a b i l i t y ,   bowl  80 

is  p r e f e r a b l y   molded  from  a  silicone  or  u r e t h a n e   r u b b e r ,   a n  

example  of  the  la t te r   being  A-7  avai lable   from  A m e r i c a n  

C y a n a m i d e ,   Co . ,   One  Canyon  Plaza,   Wayne,  New  J e r s e y  

07470.  

F i g u r e s   6A  and  6B  i l l u s t r a t e   a n o t h e r   p r e f e r r e d  

embodiment   of  the  p r e s e n t   i n v e n t i o n .   In  Fig.  6A,  bowl  90 

has  a  s u b s t a n t i a l l y   rigid  sidewall  port ion  81,  a  s u b s t a n t i a l l y  

rigid  end  92,  and  a  thin  por t ion   93.  Thin  por t ion  93,  w h i c h  

joins  sidewall   por t ion   91  to  rigid  end  93,  is  initially  folded  in 

a  U - c o n f i g u r a t i o n   that   unfo lds   as  opposed  to  s t r e t c h i n g   a s  

rigid  end  92  is  p u s h e d   up  into  the  in ter ior   of  bowl  100,  a s  

seen  in  Fig.  7B.  For  this  type  of  bowl  c o n s t r u c t i o n ,   it  is 

highly  p r e f e r r e d   that   a c t u a t i n g   lever  41  be  s p r i n g - l o a d e d   a n d  

that   a c t u a t i n g   arm  48  be  firmly  a t t a c h e d   to  rigid  end  93  so  a s  

to  draw  it  back  to  its  initial  at  rest   posi t ion.   A l though   t h e r e  

would  be  i n c r e a s e d   costs   a s s o c i a t e d   with  the  s p r i n g   and  t h e  

s e c u r e m e n t   r e q u i r e d   be tween   rigid  end  93  and  a c t u a t i n g   a r m  

48,  one  a d v a n t a g e   of  this  type   of  bowl  des ign  is  tha t   t h i n  

por t ion   93  is  less  s u s c e p t i b l e   to  early  fa t igue  and  r u p t u r e .  



Figures   7A  and  7B  i l l u s t r a t e   yet  a n o t h e r   p r e f e r r e d  

embod imen t   of  the  p r e s e n t   i n v e n t i o n .   In  Fig.  7A,  bowl  100 

has  a  sidewall  port ion  101,  a  s u b s t a n t i a l l y   rigid  end  102,  a n d  

a  t r a n s i t i o n   area  103  that   is  of  s u b s t a n t i a l l y   the  same 

t h i c k n e s s   as  sidewall  por t ion   101.  As  seen  in  Fig.  7 B ,  

t r a n s i t i o n   area  103  rolls  up  into  a  folded  c o n f i g u r a t i o n   a s  

rigid  end  port ion  102  is  p u s h e d   up  into  the  in t e r io r   of  bowl 

100.  As  with  the  bowl  shown  in  Fig.  5A,  the  e las t i c i ty   a n d  

"memory"  of  t r ans i t i on   area  103  draws  rigid  end  102  back  to  

its  or ig inal   at  rest   posi t ion  when  lever  41  is  r e l e a s e d .  

P r e f e r a b l y ,   bowl  100  is  inject ion  molded  e t h y l e n e   p r o p y l e n e  

r u b b e r ,   e . g .   Epcar  ®   which  is  ava i lab le   from  the  B.  F .  

Goodr ich   Co. ,   500  S.  Main  S t r e e t ,   A k r o n ,   Ohio  44318.  

A l t e r n a t i v e l y ,   bowl  100  can  be  t h e r m o f o r m e d   from  a 

t h e r m o p l a s t i c   material  such  as  low  d e n s i t y   p o l y e t h y l e n e   o r  

high  d e n s i t y   p o l y e t h y l e n e .  

From  the  p r e c e d i n g   d e s c r i p t i o n   and  i l l u s t r a t i o n s ,   i t  

will  be  a p p a r e n t   to  those  skilled  in  the  art  tha t   m a n y  
d i f f e r e n t   c o n f i g u r a t i o n s   and  v a r i a t i o n s   of  the  p r e s e n t  

i nven t ion   may  be  p r ac t i ced   to  ach ieve   the  p r e s e n t   i n v e n t i o n ' s  

o b j e c t i v e s .   A c c o r d i n g l y ,   the  following  claims  are  i n t ended   to  

embrace   all  such  c o n f i g u r a t i o n s   and  v a r i a t i o n s   that   fall  w i t h i n  

the  sp i r i t   and  scope  of  the  p r e s e n t   i n v e n t i o n .  



1.  A  d i s p e n s e r   for  d i s p e n s i n g   a  d i s c r e t e ,  

p r e d e t e r m i n e d   q u a n t i t y   of  l iquid,   said  d i s p e n s e r   c o m p r i s i n g :  

(a)  a  closed  wall  s t r u c t u r e   de f in ing   a  l i q u i d  

r e s e r v o i r ,   said  liquid  r e s e r v o i r   hav ing   a 

bottom  s u r f a c e ;  

(b)  a  pumping  mechanism  a t t a c h e d   to  said  b o t t o m  

su r face   of  said  liquid  r e s e r v o i r   and  in  f l u i d  

communicat ion  with  said  r e s e r v o i r   f o r  

d i s p e n s i n g   a  liquid  t h e r e f r o m ,   said  p u m p i n g  

mechanism  including  a  hollow  cy l ind r i ca l   bowl 

having  an  open  end  def ined  by  a  c o n t i n u o u s  

side  wall  and  a  moveable ,   s u b s t a n t i a l l y   r i g i d  

closed  end  located  opposi te   said  open  end ,   s a i d  

rigid  end  being  connec ted   about   its  p e r i p h e r y  

to  said  s i d e w a l l ;  

(c)  a  d i s c h a r g e   condui t ,   said  d i s c h a r g e   c o n d u i t  

being  in  fluid  communicat ion  with  said  p u m p i n g  

mechanism;   a n d  

(d)  means  for  moving  said  rigid  end  of  said  bowl 

within  the  c r o s s - s e c t i o n   def ined  by  said  s i d e  

walls  and  toward  said  open  end  of  said  bowl 

t h e r e b y   d i s c h a r g i n g   said  liquid  from  w i t h i n  

said  bowl  to  the  e x t e r i o r   of  said  d i s p e n s e r  

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

2.  A  d i s p e n s e r   for  d i s p e n s i n g   a  d i s c r e t e ,  

p r e d e t e r m i n e d   q u a n t i t y   of  l iquid,   said  d i s p e n s e r   c o m p r i s i n g :  

(a)  a  closed  wall  s t r u c t u r e   de f in ing   a  l i q u i d  

r e s e r v o i r ,   said  liquid  r e s e r v o i r   hav ing   a 

bottom  s u r f a c e ;  

(b)  a  pumping  mechanism  a t t a ched   to  said  b o t t o m  

sur face   of  said  liquid  r e s e r v o i r   and  in  f l u i d  

communicat ion   with  said  r e s e r v o i r   f o r  

d i s p e n s i n g   a  liquid  t h e r e f r o m ,   said  p u m p i n g  

mechanism  including  a  hollow  cy l ind r i ca l   bowl 

having  an  open  end  def ined  by  a  c o n t i n u o u s  



side  wall  and  a  moveable ,   s u b s t a n t i a l l y   r i g i d  

closed  end  located  opposi te   said  open  end  a n d  

c o n n e c t e d   about  its  p e r i p h e r y   to  said  s idewa l l  

with  a  th in ,   flexible  p o r t i o n ;  

(c)  a  d i s c h a r g e   condu i t ,   said  d i s c h a r g e   c o n d u i t  

being  in  fluid  communicat ion  with  said  p u m p i n g  

mechanism;   a n d  

(d)  means  for  moving  said  rigid  end  of  said  bowl  

within  the  c r o s s - s e c t i o n   def ined   by  said  s i d e  

walls  and  toward  said  open  end  of  said  bowl  

t h e r e b y   d i s c h a r g i n g   said  liquid  from  w i t h i n  

said  bowl  to  the  e x t e r i o r   of  said  d i s p e n s e r  

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

3.  A  d i s p e n s e r   for  d i s p e n s i n g   a  d i s c r e t e ,  

p r e d e t e r m i n e d   q u a n t i t y   of  l iquid,   said  d i s p e n s e r   c o m p r i s i n g :  

(a)  a  closed  wall  s t r u c t u r e   def in ing   a  l i q u i d  

r e s e r v o i r ,   said  liquid  r e s e r v o i r   having  a 

bottom  s u r f a c e :  

(b)  a  pumping  mechanism  a t t a ched   to  said  b o t t o m  

s u r f a c e   of  said  liquid  r e s e r v o i r   and  in  f l u i d  

communicat ion   with  said  r e s e r v o i r   f o r  

d i s p e n s i n g   a  liquid  t h e r e f r o m ,   said  p u m p i n g  

mechanism  inc luding  a  hollow  cy l indr ica l   bowl  

having  an  open  end  def ined  by  a  c o n t i n u o u s  

side  wall  and  a  moveable ,   s u b s t a n t i a l l y   r i g i d  

closed  end  located  oppos i te   said  open  end  a n d  

c o n n e c t e d   about   its  p e r i p h e r y   to  said  s i dewa l l  

with  a  f lexible  t r ans i t i on   a r e a ;  
(c)  a  d i s c h a r g e   c o n d u i t ,   said  d i s c h a r g e   c o n d u i t  

being  in  fluid  communicat ion  with  said  p u m p i n g  

mechanism;   a n d  

(d)  means  for  moving  said  rigid  end  of  said  bowl  

within  the  c r o s s - s e c t i o n   def ined   by  said  s i d e  

walls  and  toward  said  open  end  of  said  bowl 



t h e r e b y   d i s c h a r g i n g   said  liquid  from  w i t h i n  

said  bowl  to  the  e x t e r i o r   of  said  d i s p e n s e r  

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

4.  The  d i s p e n s e r   as  rec i ted   in  Claims  1,  2,  or  3 

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

(e)  a  lower  sk i r t   member ,   said  lower  sk i r t   m e m b e r  

s u r r o u n d i n g   said  pumping   mechanism  and  b e i n g  

a t t ached   to  said  bottom  su r face   of  said  l i qu id  

r e s e r v o i r .  

5.  The  d i s p e n s e r   as  r ec i t ed   in  Claim  4  w h e r e i n  

said  means  for  moving  said  s u b s t a n t i a l l y   rigid  end  of  s a i d  

bowl  toward  said  open  end  of  said  bowl  compr i se s   a  l e v e r ,  

said  lever  being  pivotal ly  mounted  to  said  lower  sk i r t   m e m b e r  

and  having  a  f i rst   end  and  a  second  end,   said  f i rs t   e n d  

e x t e n d i n g   downward ly   to  a  point  e x t e r i o r   of  said  lower  s k i r t  

member ,   said  second  end  being  in  sl iding  con tac t   with  s a id  

s u b s t a n t i a l l y   rigid  end  of  said  b o w l .  

6.  The  d i s p e n s e r   as  rec i ted   in  Claims  1,  2,  or  3 

where in   said  s u b s t a n t i a l l y   rigid  closed  end  of  said  bowl  is 

p l a n a r .  

7.  The  d i s p e n s e r   as  rec i ted   in  Claims  1,  2,  or  3 

where in   said  hollow  cy l indr ica l   bowl  is  made  from  a  ma t e r i a l  

s e l ec ted   from  the  g roup   cons i s t i ng   of  bu ty l ,   s i l icone,   l a t e x ,  

and  u r e t h a n e   r u b b e r .  

8.  The  d i s p e n s e r   as  r ec i t ed   in  Claims  1,  2,  or  3 

where in   said  hollow  cy l indr ica l   bowl  is  made  from  a 

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

9.  In  a  sys tem  for  d i s p e n s i n g   a  d i s c r e t e ,  

p r e d e t e r m i n e d   quan t i t y   of  liquid  from  a  r e s e r v o i r   c o n t a i n i n g  



said  l iquid,  said  sys tem  inc luding   a  f lexible ,   r e s i l i e n t l y  

deformable   bowl,  liquid  communica t ion   means  between  s a i d  

r e s e r v o i r   and  said  bowl,  and  a  moveable  lever  in  con tac t   w i t h  

said  bowl  and  which  de forms   said  bowl  when  pulled  t o  

d i s c h a r g e   said  liquid  from  within  said  bowl,  the  i m p r o v e m e n t  

wherein   said  bowl  is  cy l ind r i ca l   and  has  an  open  end  d e f i n e d  

by  a  con t inuous   side  wall  and  a  s u b s t a n t i a l l y   rigid  closed  e n d  

located  oppos i te   said  open  end  and  c o n n e c t e d   about   i t s  

p e r i p h e r y   to  said  c o n t i n u o u s   side  wall,  said  rigid  closed  e n d  

being  in  sliding  contac t   with  said  lever  and  being  m o v e a b l e  

within  the  c r o s s - s e c t i o n   de f ined   by  said  side  walls  t o w a r d  

said  open  end  of  said  bowl  when  said  lever  is  p r e s s e d   a g a i n s t  

said  rigid  closed  end  of  said  bowl  to  d i s c h a r g e   the  l i q u i d  

conta ined   there in   t h e r e f r o m .  
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