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54;  Cleaning  system  having  collapsible  cartridge. 
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(§7)  A  cleaning  system  utilizing  a  hollow  bodied,  disposable 
dispensing  package  comprising  a  storage  chamber  and  integral 
dispensing  chamber.  The  package  is  connected  to  the  system 
handle  via  a  conical  protrusion  on  the  package  closure.  An  ori- 
fice  separating  the  two  chambers  is  provided  with  a  movable, 
inlet  clapper  valve,  the  dispensing  chamber  outlet  orifice  being 
normally  closed  by  a  spring  urged  valve.  Deformation  of  the 
elastic  walls  of  the  bellows  shaped  dispensing  chamber  dis- 
penses  a  discrete  amount  of  liquid  to  the  system  handle  with- 
out  relying  on  gravity.  Compression  of  the  dispensing  chamber 
reduces  the  volume  thereof,  closes  the  inlet  clapper  valve, 
and  opens  the  outlet  valve  to  dispense  the  product.  The  coni- 
cally  shaped  storage  chamber  provides  for  ready  pumping  and 
evacuation  of  cleaning  fluid  therefrom,  the  flexible  walls  col- 
lapsing  inward  as  a  result  of  the  vacuum  created  by  the  decom- 
pression  of  the  dispensing  chamber.  A  stiffened  side  wall  in  the 
form  of  a  label  or  longitudinal  ribs  further  controls  the  collapse 
of  the  storage  chamber. 
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BACKGROUND  OF  THE  INVENTION 

The  i n v e n t i o n   r e l a t e s   to  a  c l e a n i n g   s y s t e m   h a v i n g  

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

c l e a n i n g   b a t h r o o m s   and  b a t h r o o m   p l u m b i n g   f i x t u r e s .  

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

c o m m o d e s ,   or  w a t e r   c l o s e t s ,   f o u n d   in  t he   home,   o r  

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

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

b r u s h   or  s p o n g e   and  a  c o n v e n t i o n a l   s c o u r i n g   p o w d e r  
c o n t a i n e d   in  a  can  or  w i t h   a  l i q u i d   c l e a n e r   w h i c h   i s  

p o u r e d   or  s p r a y e d   f rom  a  b o t t l e .   S u f f i c e   to  s t a t e   t h a t  

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

d e s c r i b e d   b r u s h   i s   an  a r d u o u s   and  a w k w a r d   t a s k .  

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

h a v e   been   d e v e l o p e d   to  e l i m i n a t e   t he   h y g i e n e   and  s a f e t y  

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

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

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

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

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

p r e v e n t s   m u s c l e   s t r a i n   to  t he   o p e r a t o r   of  t he   s y s t e m .  
SUMMARY  OF  THE  INVENTION 

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

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

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

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

t he   f i r s t   e n d ,   t he   c l e a n i n g   f l u i d   c a r t r i d g e   b e i n g  

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

c l e a n i n g   f l u i d   f rom  the   f l u i d   c a r t r i d g e   to  t he   s u r f a c e  

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

w t i h   t he   c l e a n i n g   f l u i d   c a r t r i d g e ,   and  a  pump  a c t u a t i o n  



member   a s s o c i a t e d   w i t h   t he   pump  m e c h a n i s m   and  t h e  

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

may  be  r e m o v a b l y   a t t a c h e d   to  t he   h a n d l e .   The  s u r f a c e  

c l e a n i n g   member   may  be  a  mop  head   d i s p o s e d   on  t he   f i r s t  

end  of  t h e ' h a n d l e ,   t he   mop  head   i n c l u d i n g   a  f l u i d  

p a s s a g e w a y   to  a l l o w   t he   c l e a n i n g   f l u i d   to  be  p u m p e d  

t h r o u g h ,   and  o u t w a r d l y   o f ,   t he   mop  head  to  a  s u r f a c e   t o  

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

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

a s s o c i a t e d   w i t h   t he   h a n d l e   and  the   h o u s i n g   has   a  

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

h o u s i n g .   A  s a f e t y   s w i t c h   is   a s s o c i a t e d   w i t h   t h e  

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

pump  a c t u a t i o n   member   is   no t   o p e r a b l e   and  the   h o u s i n g  

d o o r   is  m o v a b l e   to  a l l o w   t he   c l e a n i n g   f l u i d   c a r t r i d g e  

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

p o s i t i o n   w h e r e i n   t he   pump  a c t u a t i o n   member   is   n o t  

o p e r a b l e   and  t he   h o u s i n g   d o o r   is   no t   m o v a b l e ;   and  a  

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

member   is   o p e r a b l e   and  the   h o u s i n g   d o o r   is   no t   m o v a b l e .  

The  pump  member   c o m p r i s e s   a  pump  c h a m b e r   d e f i n e d  

by  an  u p p e r   w a l l   and  a  f l e x i b l e   s i d e   w a l l  

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

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

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

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

t he   h a n d l e ,   w h e r e b y   upon  m o v e m e n t   of  t he   pump  a c t u a t i o n  

m e m b e r ,   c l e a n i n g   f l u i d   is  pumped  f rom  t he   c l e a n i n g  

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

pump  c h a m b e r   d e f i n e d   by  u p p e r   and  l o w e r   end  w a l l s   and  a  

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

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



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

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

t h e   h a n d l e ,   w h e r e b y   upon  m o v e m e n t   of  t he   pump  a c t u a i o n  

m e m b e r ,   c l e a n i n g   f l u i d   is  pumped  f rom  t he   c l e a n i n g  

f l u i d   c a r t r i d g e   i n t o   t h e   h a n d l e .   The  f o r e g o i n g   u p p e r  
and  l o w e r   end  w a l l s   of  t he   pump  c h a m b e r   e a c h   c o m p r i s e  

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

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

c o n f i g u r a t i o n   w h e r e i n   one  d i s k   t a p e r s   u p w a r d l y   and  o n e  

d i s k   t a p e r s   d o w n w a r d l y   a t   an  a c u t e   a n g l e   f rom  the   o u t e r  

d i a m e t e r   to  t he   i n n e r   d i a m e t e r .  

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

m a i n t a i n i n g   p u m p i n g   of  c l e a n i n g   f l u i d   f rom  t he   c l e a n i n g  

f l u i d   c a r t r i d g e   a f t e r   a c t i v a t i o n   of  t he   pump  a c t u a t i o n  

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

f l e x i b l e   and  e x p a n d a b l e   pump  c h a m b e r ,   w h i c h   is  e x p a n d e d  

upon  o p e r a t i o n   of  t he   pump  a c t u a t i o n   m e m b e r ,   and  a  

b i a s e d   s u p p o r t   s t r u c t u r e   c o o p e r a t i n g   w i t h   t he   pump 
c h a m b e r ,   w h i c h   s t r u c t u r e   is  b i a s e d   a g a i n s t   t h e   f o r c e  

e x e r t e d   upon  the   pump  c h a m b e r   by  t he   pump  a c t u a t i o n  

m e m b e r ,   w h e r e b y   a f t e r   t he   pump  a c t u a t i o n   member   h a s  

e x p a n d e d   t he   pump  c h a m b e r   and  a p p l i e d   a  f o r c e   t h e r e t o ,  

t h e   b i a s e d   s u p p o r t   s t r u c t u r e   e x e r t s   a  f o r c e   upon  t h e  

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

f rom  t he   c l e a n i n g   f l u i d   c a r t r i d g e .  

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

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

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

d i s p e n s i n g   c h a m b e r   in  a  one  p i e c e ,   h o l l o w ,   b low  m o l d e d  

c o n t a i n e r   made  of  an  e l a s t i c ,   r e s i l i e n t ,   s y n t h e t i c  

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



s y s t e m   h a n d l e   v i a   a  c o n i c a l   p r o t r u s i o n   on  t he   p a c k a g e  

c l o s u r e .   An  o r i f i c e   s e p a r a t i n g   the   two  c h a m b e r s   i s  

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

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

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

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

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

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

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

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

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

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

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

i n w a r d   as  a  r e s u l t   of  t he   vacuum  c r e a t e d   by  t h e  

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

s i d e   w a l l   in  t he   form  of  a  l a b e l   or  l o n g i t u d i n a l   r i b s  

f u r t h e r   c o n t r o l s   t he   c o l l a p s e   of  t he   s t o r a g e   c h a m b e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGS.   1A  and  1B  p r e s e n t   a  p a r t i a l   c r o s s - s e c t i o n a l  

v i ew   of  a  c l e a n i n g   s y s t e m   in  a c c o r d a n c e   w i t h   t h e  

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

FIG.  2  is   a  c r o s s - s e c t i o n a l   v i ew  of  a  c l e a n i n g  

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

FIGS.   2A  and  2B  a r e   c r o s s - s e c t i o n a l   v i e w s   of  t h e  

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

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

FIG.  3  i s   a  p a r t i a l   f r o n t   v i ew  of  a  p o r t i o n   of  t h e  

c l e a n i n g   s y s t e m   of  t he   p r e s e n t   i n v e n t i o n   t a k e n   a l o n g  

l i n e s   3-3  of  FIG.   4 .  

FIG.  4  i s   a  s i d e   v i ew  of  t he   end  cap  m e m b e r  



u t i l i z e d   in  t he   p r e s e n t   i n v e n t i o n .  

FIGS.   5 -A,   5 -B ,   and  5-C  a r e   p a r t i a l  

c r o s s - s e c t i o n a l   v i e w s   i l l u s t r a t i n g   the   s e q u e n t i a l  

o p e r a t i o n   of  t h e   pump  of  t he   p r e s e n t   i n v e n t i o n .  

FIG.  6  is   a  p l a n   v i ew  of  a  f l u i d   c a p s u l e  

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

member   t h e r e o n .  

FIG.  7  i s   a  p e r s p e c t i v e   v i ew  of  a  f l u i d   c a p s u l e  

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

a l t e r n a t e   s t i f f e n i n g   m e m b e r .  

FIG.  8  is   a  p e r s p e c t i v e   c u t   away  v i ew   i l l u s t r a t i n g  

an  a l t e r n a t e   means   of  c o n t r o l l i n g   c a p s u l e   c o l l a p s e .  

FIGS.   9 - 1 0   i s   a  s e q u e n t i a l   v i ew   i l l u s t r a t i n g  

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

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

In  FIGS.   1-A  and  1 -B ,   a  c l e a n i n g   s y s t e m   60  i s  

shown  to  g e n e r a l l y   c o m p r i s e   an  e l o n g a t e   h a n d l e   61  

h a v i n g   f i r s t   and  s e c o n d   e n d s ,   62  and  63,   and  a  c l e a n i n g  

f l u i d   c a r t r i d g e   64  d i s p o s e d   a t   t he   s e c o n d   end  63  a n d  

a d a p t e d   to  c o n t a i n   a  c l e a n i n g   f l u i d .   H a n d l e   61  

i n c l u d e s   a  s u r f a c e   c l e a n i n g   member   65  d i s p o s e d   a t   t h e  

f i r s t   end  62  of  h a n d l e   61.   H a n d l e   61  f u r t h e r   i n c l u d e s  

a  m e c h a n i s m   f o r   p u m p i n g   66  the   c l e a n i n g   f l u i d   f rom  t h e  

c l e a n i n g   f l u i d   c a r t r i d g e   64  to  t he   s u r f a c e   c l e a n i n g  

member   65;  and  the   pump  66  is   a s s o c i a t e d   w i t h   t h e  

c l e a n i n g   f l u i d   c a r t r i d g e   64.   F u r t h e r ,   h a n d l e   61  

i n c l u d e s   a  pump  a c t u a t i o n   member   67  a s s o c i a t e d   w i t h   t h e  

pump  66  and  h a n d l e   6 1 .  

S t i l l   w i t h   r e f e r e n c e   to  FIGS.   1-A  and  1 -B,   t h e  

c l e a n i n g   f l u i d   c a r t r i d g e   64  is  r e m o v a b l y   a t t a c h e d   t o  



h a n d l e   61.  H a n d l e   61  i n c l u d e s   s t r u c t u r e   f o r   s u p p o r t i n g  

68  the   f l u i d   c a r t r i d g e   64,  w h i c h   i n c l u d e s   a  h o u s i n g   69  

a s s o c i a t e d   w i t h   h a n d l e   61.  H o u s i n g   69  has   a  m o v a b l e  

d o o r   70  w h i c h   a l l o w s   a c c e s s   to  the   i n t e r i o r   of  h o u s i n g  

69.  Door  70  is  i l l u s t r a t e d   in  FIG.  1-A  in  i t s   c l o s e d  

p o s i t i o n   in  s o l i d   l i n e s ,   and  is   i l l u s t r a t e d   in  i t s   o p e n  

p o s i t i o n   as  i l l u s t r a t e d   by  the   d o t t e d   l i n e s .   Door  70  

may  be  h i n g e d l y   a t t a c h e d   to  h o u s i n g   69  as  a t   p i v o t   o r  

h i n g e   p o i n t   71,   in  any  s u i t a b l e   m a n n e r .   H a n d l e   61  

c o u l d   t e r m i n a t e   a t   t he   p o i n t   shown  in  FIG.  1-A  b y  

d o t t e d   l i n e s   72,   w h e r e b y   t he   f l u i d   c a r t r i d g e   6 4 ,  

i n c l u d i n g   pump  66,  c o u l d   be  r e m o v a b l y   a t t a c h e d   to  t h e  

h a n d l e   61  and  s u p p o r t e d   by  t he   h a n d l e   61  and  c l e a n i n g  

f l u i d   c a r t r i d g e   64  w o u l d   be  e x p o s e d .   P r e f e r a b l y  

s u p p o r t   s t r u c t u r e   68  w o u l d   t h e n   c o m p r i s e   t he   p o r t i o n   o f  

h a n d l e   61  d i s p o s e d   b e t w e e n   d o t t e d   l i n e s   72  and  7 3 ,  

i n c l u d i n g   s u p p o r t   w a l l s   74.  In  o r d e r   to  p r o v i d e   f o r  

g r e a t e r   s u p p o r t   of  t he   c l e a n i n g   f l u i d   c a r t r i d g e   64  a n d  

t o  p r o t e c t   i t   f rom  d a m a g e ,   s u p p o r t   s t r u c t u r e   68  i s  

c o m p r i s e d   of  h o u s i n g   69  w h i c h   e x t e n d s   f rom  t he   b o t t o m  

74  of  h o u s i n g   69  to  t he   h a n d l e   61  a t   d o t t e d   l i n e s   7 3 ,  

and  t he   u p p e r   w a l l   76  of  h o u s i n g   69  is  f o r m e d   i n t e g r a l  

w i t h   h a n d l e   61.  H a n d l e   61,   h o u s i n g   69,   pump  a c t u a t i o n  

member   67,  a n d / o r   d o o r   70  a r e   a l l   f o r m e d   of  a  s u i t a b l e  

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

c o r r o s i o n   r e s i s t a n t   c h a r a c t e r i s t i c s   to  w i t h s t a n d   t h e  

f o r c e s   e x e r t e d   upon  the   c l e a n i n g   s y s t e m   60  when  u s e d ,  

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

( n o t   shown)   u t i l i z e d   in  c l e a n i n g   f l u i d   c a r t r i d g e   6 4 .  

In  t h i s   r e g a r d ,   any  s u i t a b l e   c l e a n i n g   f l u i d   c o u l d   b e  

u t i l i z e d ;   h o w e v e r ,   in  t he   c a s e   of  c l e a n i n g   b a t h r o o m  

f i x t u r e s ,   i t   w o u l d   be  d e s i r a b l e   to  u t i l i z e   an  a c i d  



s o l u t i o n   as  t he   c l e a n i n g   f l u i d .  

S t i l l   w i t h   r e f e r e n c e   to  FIGS.   1-A  and  1 -B,   s u r f a c e  

c l e a n i n g   member   65  may  c o m p r i s e   a  mop  h e a d   77  d i s p o s e d  

on  t he   f i r s t   end  62  of  h a n d l e   61.   Mop  head   77  c o u l d   b e  

of  any  c o n f i g u r a t i o n ,   and  made  of  any  m a t e r i a l   h a v i n g  

t h e   r e q u i s i t e   p r o p e r t i e s   f o r   r u b b i n g ,   or  s c r u b b i n g ,  

a g a i n s t   a  s u r f a c e   to  be  c l e a n e d ,   and  h a v i n g   t h e  

r e q u i s i t e   c o r r o s i o n   r e s i s t a n c e   p r o p e r t i e s   a g a i n s t  

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

u t i l i z e d   in  t h e   c l e a n i n g   s y s t e m   60.   A l t e r n a t i v e l y ,   a  

s u i t a b l e   b r u s h   c o u l d   be  s u b s t i t u t e d   f o r   mop  h e a d   7 7 .  

I t   s h o u l d   be  u n d e r s t o o d   t h a t   t he   t e r m   mop  head   77  o r  

s u r f a c e   c l e a n i n g   member   65  e n c o m p a s s e s   any  s t r u c t u r e  

s u i t a b l e   f o r   s c r u b b i n g ,   or  r u b b i n g ,   a g a i n s t   a  s u r f a c e  

to  be  c l e a n e d .   Mop  h e a d   77  can  be  p r o v i d e d   w t i h   a  

b a c k i n g   s t r u c t u r e   78  w h i c h   may  be  p e r m a n e n t l y   o r  

r e m o v a b l y   a f f i x e d   to  t h e   f i r s t   end  62  of  h a n d l e   61  a s  

by  a  p r e s s - f i t   or  s n a p   c o n n e c t i o n   as  shown  a t   79,   v i a  

an  a n n u l a r   r i n g   80  w h i c h   p r e s s e s   b a c k i n g   s t r u c t u r e   78  

a b o u t   t h e   f i r s t   end  62  of  h a n d l e   6 1 .  

S t i l l   w i t h   r e f e r e n c e   to  FIGS.   1-A  and  1 -B ,   i t   i s  

s e e n   t h a t   h a n d l e   61  i n c l u d e s   a  f i r s t   f l u i d   p a s s a g e w a y  

81,   h a v i n g   f i r s t   and  s e c o n d   e n d s   82,   83  in  f l u i d  

c o m m u n i c a t i o n   b e t w e e n   t he   c l e a n i n g   f l u i d   c a r t r i d g e   64  

and  the   f i r s t   end  62  of  h a n d l e   61.  F l u i d   p a s s a g e w a y   81  

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

m a t e r i a l   c o m p a t i b l e   w i t h   t he   c l e a n i n g   f l u i d .   U p o n  

o p e r a t i o n   of  pump  a c t u a t o r   67,   c l e a n i n g   f l u i d   is  p u m p e d  

f rom  c l e a n i n g   f l u i d   c a r t r i d g e   64  v i a   pump  66  i n t o   t h e  

f i r s t   f l u i d   p a s s a g e w a y   81.   Mop  head   77,   i n c l u d i n g   i t s  

b a c k i n g   s t r u c t u r e   78,  may  be  p r o v i d e d   w i t h   a  s e c o n d  



f l u i d   p a s s a g e w a y   84,   or  as  shown  in  d o t t e d   l i n e s   8 4 ' .  

F l u i d   p a s s a g e w a y s   84  and  84'   a r e   in  f l u i d   c o m m u n i c a t i o n  

w i t h   t he   f i r s t   f l u i d   p a s s a g e w a y   81,  w h e r e b y   c l e a n i n g  

f l u i d   may  be  pumped  t h r o u g h   the   mop  head   77  v i a   s e c o n d  

f l u i d   p a s s a g e w a y   84  and  ou t   of  mop  head   7 7 .  

A l t e r n a t i v e l y ,   t he   c l e a n i n g   f l u i d   may  be  pumped  f r o m  

f i r s t   f l u i d   p a s s a g e w a y   81  i n t o   t he   s e c o n d   f l u i d  

p a s s a g e w a y   84'   and  pumped  o u t w a r d l y   t h e r e o f   to  t h e  

s u r f a c e   ( n o t   shown)   w h i c h   is  d e s i r e d   to  be  c l e a n e d .  

Wi th   r e f e r e n c e   to  FIG.  1-B,   i t   is  s e e n   t h a t   a  

s a f e t y   85  f o r   p r e v e n t i n g   c l e a n i n g   f l u i d   f rom  d r a i n i n g  

f rom  t he   f i r s t   f l u i d   p a s s a g e w a y   81  is   a s s o c i a t e d   w i t h  

t h e   f i r s t   end  62  of  h a n d l e   61.  S a f e t y   85  c o m p r i s e s   a  

s a f e t y   c h e c k   v a l v e   86  d i s p o s e d   p r o x i m a t e   t he   f i r s t   e n d  

62  of  h a n d l e   61.   S a f e t y   c h e c k   v a l v e   86  may  be  b i a s e d  

i n t o   a  f i r s t   p o s i t i o n ,   as  shown  in  FIG.  1-B  to  s e a l   t h e  

f i r s t   end  82  of  t he   f i r s t   f l u i d   p a s s a g e w a y   81,   w h i c h   i s  

a d j a c e n t   t h e   s a f e t y   c h e c k   v a l v e   86,   in  w h i c h   p o s i t i o n  

t h e   s a f e t y   c h e c k   v a l v e   86  p r e v e n t s   t r a n s m i s s i o n   o f  

c l e a n i n g   f l u i d   o u t w a r d l y   of  h a n d l e   61.  S a f e t y   c h e c k  

v a l v e   86  f u r t h e r   p r e v e n t s   c l e a n i n g   f l u i d   f rom  d r a i n i n g  

o u t w a r d l y   of  t he   s e c o n d   end  83  of  t he   f i r s t   f l u i d  

p a s s a g e w a y   81,   w h i c h   is  d i s p o s e d   p r o x i m a t e   t he   s e c o n d  

end  63  of  h a n d l e   61.  T h u s ,   were   c l e a n i n g   f l u i d  

c a r t r i d g e   64  to  be  r e m o v e d   f rom  h a n d l e   61,   t he   s e a l i n g  

of  t he   f i r s t   end  82  of  f l u i d   p a s s a g e w a y   81,  i n  

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

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

f i r s t   f l u i d   p a s s a g e w a y   81,   wou ld   p r e v e n t   t he   c l e a n i n g  

f l u i d   f rom  d r a i n i n g   f rom  the   s e c o n d   end  83  of  the   f i r s t  

f l u i d   p a s s a g e w a y .   I t   s h o u l d   be  n o t e d   t h a t   s a f e t y   c h e c k  

v a l v e   86  is   p r e f e r a b l y   s p r i n g   l o a d e d .   A  p l a s t i c  



h e l i c a l   s p r i n g   87  may  b i a s   a  s e a l i n g   d i s k   88,   v i a   s h a f t  

member   89  a f f i x e d   to  s e a l i n g   d i s k   88 ,   a g a i n s t   t h e   f i r s t  

end  62  of  h a n d l e   61.  The  s a f e t y   c h e c k   v a l v e   86  i s  

m o v a b l e   to  a  s e c o n d   open   p o s i t i o n   to  a l l o w   c l e a n i n g  

f l u i d   to  be  pumped  o u t w a r d l y   of  the   s a f e t y   c h e c k   v a l v e  

86  upon  t h e   c l e a n i n g   f l u i d   b e i n g   pumped  t h r o u g h   t h e  

f i r s t   f l u i d   p a s s a g e w a y   81.  T h u s ,   upon  the   f l u i d  

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

f l u i d   p a s s a g e w a y   81  e x c e e d i n g   the   b i a s i n g   f o r c e   of  t h e  

s p r i n g   87  of  s a f e t y   c h e c k   v a l v e   86,   s e a l i n g   d i s k   88  

moves   in  a  d i r e c t i o n   t o w a r d   t he   mop  head   77  to  a l l o w  

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

p a s s a g e w a y   84  or   8 4 ' .   FIG.  1-B  shows   d i s k   88  in  i t s  

f o r w a r d   p o s i t i o n .  

Wi th   r e f e r e n c e   to  FIG.  1-A,   i t   is   s e e n   t h a t   h a n d l e  

61  may  be  p r o v i d e d   w i t h   a  s a f e t y   s w i t c h   90,  w h i c h   has   a  

f i r s t   l o c k e d   p o s i t i o n   w h e r e i n   t he   pump  a c t u a t o r   67  i s  

no t   o p e r a b l e   and  a  s e c o n d   o p e r a t i n g   p o s i t i o n   w h e r e i n  

t h e   pump  a c t u a t o r   67  may  be  o p e r a t e d .   In  t h i s   r e g a r d ,  

pump  a c t u a t o r   67  may  c o m p r i s e   a  m o v a b l e   m e m b e r ,   o r  

t r i g g e r   member   91  d i s p o s e d   w i t h i n   a  s l o t t e d   o p e n i n g   92  

in  h a n d l e   61,  w h i c h   is  o p e r a t i v e l y   e n g a g e a b l e   w i t h   p u m p  
66  to  e x e r t   a  f o r c e   upon  pump  66.  P r e f e r a b l y ,   t r i g g e r  

member   91  is  o p e r a t i v e l y   e n g a g e a b l e   w i t h   t he   pump  66 

v i a   a  m o v a b l e   l i n k a g e   93  to  e x e r t   s u c h   f o r c e   upon  t h e  

pump  66.  ' T r i g g e r   member   91  may  be  p i v o t e d   a b o u t   p i v o t  

p o i n t   94  d i s p o s e d   w i t h i n   h a n d l e   61,   and  may  have   a  

c u r v e d   l o w e r   s u r f a c e   95  w h i c h   may  be  e n g a g e d   by  a  h u m a n  

o p e r a t o r   g r a s p i n g   h a n d l e   61  w i t h   a t   l e a s t   one  f i n g e r  

a g a i n s t   s u r f a c e   95,  w h e r e b y   t r i g g e r   member   91  may  b e  

d e p r e s s e d   and  p i v o t e d   a b o u t   p i v o t   p o i n t   94  in  t h e  

d i r e c t i o n   shown  by  a r r o w   9 6 .  



S t i l l   w i t h   r e f e r e n c e   to  FIG.  1-A,   i t   is  s e e n   t h a t  

s a f e t y   s w i t c h   90  may  i n c l u d e   a  b u t t o n   member   97  a f f i x e d  

to  an  e l o n g a t e   e n g a g e m e n t   member   98.  B u t t o n   member   97  

is   d i s p o s e d   w i t h i n   a  s l o t   99  f o r m e d   in  h a n d l e   61,  a n d  

is   r e t a i n e d   w i t h i n   s l o t   99  in  any  s u i t a b l e   m a n n e r ,   s u c h  

as  by  p i n s   100  w h i c h   e n g a g e   the   u n d e r s i d e   of  e l o n g a t e  

e n g a g e m e n t   member  98  to  s e c u r e   e n g a g e m e n t   member   98  

b e t w e e n   p i n s   100  and  t he   i n t e r i o r   of  h o u s i n g   6 1 .  

S a f e t y   s w i t c h   90  may  f u r t h e r   have  a  f i r s t   l o a d i n g  

p o s i t i o n   w h e r e i n   t he   pump  a c t u a t o r   67  is   no t   o p e r a b l e  

and  the   h o u s i n g   d o o r   is  m o v a b l e   to  a l l o w   the   c l e a n i n g  

f l u i d   c a r t r i d g e   64  to  be  i n s e r t e d   w i t h i n   t he   h o u s i n g ,  

upon   d o o r   70  b e i n g   o p e n e d .   A  s e c o n d   l o c k e d   p o s i t i o n   i s  

p r o v i d e d   by  s a f e t y   s w i t c h   90  w h e r e i n   t he   pump  a c t u a t o r  

67  is   n o t   o p e r a b l e   and  the   h o u s i n g   d o o r   70  is   n o t  

m o v a b l e .   F u r t h e r ,   s a f e t y   s w i t c h   90  may  be  p r o v i d e d  

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

a c t u a t o r   67  is  o p e r a b l e   and  t he   h o u s i n g   d o o r   70  is   n o t  

m o v a b l e ,   w h e r e b y   t r i g g e r   member   91  may  be  d e p r e s s e d ,  

bu t   d o o r   70  may  no t   be  o p e n e d   w h i l e   c l e a n i n g   s y s t e m   60  

is   b e i n g   u t i l i z e d   w i t h   t r i g g e r   member   91  b e i n g  

d e p r e s s e d .   As  shown  in  FIG.  1-A  in  s o l i d   l i n e s ,   t h e  

e l o n g a t e   e n g a g e m e n t   member   98  of  s a f e t y   s w i t c h   90  i s  

shown  d i s p o s e d   in  t he   s e c o n d   l o c k e d   p o s i t i o n   w h e r e i n  

t he   pump  a c t u a t o r   67  and  t r i g g e r   member   91  a r e   n o t  

o p e r a b l e   and  t h e   h o u s i n g   d o o r   is   no t   m o v a b l e .   T h i s  

s e c o n d   l o c k e d   p o s i t i o n   c o r r e s p o n d s   to  s w i t c h   97  b e i n g  

d i s p o s e d   w i t h i n   t he   c e n t e r   of  s l o t   99  as  i l l u s t r a t e d   i n  

FIG.  1-A.   I t   s h o u l d   be  n o t e d   t h a t   end  101  of  e l o n g a t e  

e n g a g e m e n t   member   98  is   d i s p o s e d   o v e r   a  n o t c h   1 0 2  

f o r m e d   in  t r i g g e r   member   91,   w h e r e b y   upon  e x e r t i n g   a  

f o r c e   on  t r i g g e r   member   91  in  t he   d i r e c t i o n   shown  b y  



a r r o w   96,   n o t c h   102  w o u l d   a b u t   a g a i n s t   end  101  o f  

e l o n g a t e   e n g a g e m e n t   member   98.  The  m o v e m e n t   o f  

e l o n g a t e   e n g a g e m e n t   member   98  i n t o   t he   f i r s t   l o a d i n g  

p o s i t i o n   w o u l d   c a u s e   end  103  of  e l o n g a t e   e n g a g e m e n t  

member   98  to  move  away  f rom  s t o p   104 ,   w h e r e b y   t he   d o o r  

70  c o u l d   be  swung  open   to  a l l o w   a  c l e a n i n g   f l u i d  

c a r t r i d g e   64  to  e i t h e r   be  u n l o a d e d   f rom  h o u s i n g   69,   o r  

to  a l l o w   a  new  c l e a n i n g   f l u i d   c a r t r i d g e   64  to  b e  

i n s e r t e d   w i t h i n   h o u s i n g   6 9 .  

When  t he   b u t t o n   97  of  s a f e t y   s w i t c h   90  is   moved  t o  

i t s   f u r t h e r m o s t   p o s i t i o n   w i t h i n   s l o t   99  t o w a r d   t h e  

h o u s i n g   69,   t he   end  101  of  e l o n g a t e   e n g a g e m e n t   m e m b e r  

98  w o u l d   n o t   a b u t   a g a i n s t   n o t c h   102  in  t r i g g e r   9 1 ,  

w h e r e b y   t r i g g e r   91  c o u l d   be  d e p r e s s e d .   In  t h i s  

o p e r a t i n g   p o s i t i o n ,   end  103  of  e l o n g a t e   e n g a g e m e n t  

member   98  wou ld   be  in  a  c o m p l e t e   a b u t t i n g   r e l a t i o n s h i p  

w i t h   s t o p   104  as  shown  by  d o t t e d   l i n e s   107 .   T h u s ,  

w h i l e   c l e a n i n g   s y s t e m   61  is   u t i l i z e d   and  t r i g g e r   91  i s  

b e i n g   d e p r e s s e d ,   an  o p e r a t o r   w o u l d   no t   b e  a b l e   to  g a i n  

a c c e s s   to  t he   i n t e r i o r   of  h o u s i n g   6 9 .  

The  a d v a n t a g e s   of  h a v i n g   a  s a f e t y   s w i t c h   90,   s u c h  

as  t h e   t h r e e   p o s i t i o n   s l i d e   s w i t c h   of  b u t t o n   97  a n d  

e l o n g a t e   e n g a g e m e n t   member   98,  p r o v i d e s   i m p o r t a n t  

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

u t i l i z e d . i n   c l e a n i n g   f l u i d   c a r t r i d g e   64  is   an  a c i d   t y p e  

s o l u t i o n .   When  an  o p e r a t o r   is   e i t h e r   l o a d i n g   o r  

u n l o a d i n g   a  c l e a n i n g   f l u i d   c a r t r i d g e   64,  t he   pump  66  

c a n n o t   be  a c t u a t e d   in  t h a t   m o v e m e n t   of  t r i g g e r   91  i s  

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

c l e a n i n g   f l u i d .   When  c l e a n i n g   s y s t e m   61  has   t he   s a f e t y  

s w i t c h   90  d i s p o s e d   in  t he   s e c o n d   l o c k e d   p o s i t i o n ,   a n  



o p e r a t o r   may  s a f e l y   c a r r y   t he   c l e a n i n g   s y s t e m   61  a n d  

a c c i d e n t a l   m o v e m e n t   of  t r i g g e r   member   91  i s  

p r e c l u d e d .   A c c i d e n t a l   o p e n i n g   of  d o o r   70  is  l i k e w i s e  

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

c a r t r i d g e   64  f a l l i n g   f rom  h o u s i n g   69  and  p o s s i b l y  

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

can  o n l y   be  pumped  f rom  the   c l e a n i n g   s y s t e m   60  when  t h e  

s a f e t y   s w i t c h   90  is   d i s p o s e d   in  t he   t h i r d   o p e r a t i n g  

p o s i t i o n ,   a t   w h i c h   t i m e   a c c i d e n t a l   o p e n i n g   of  d o o r   70 

and  m o v e m e n t   of  c l e a n i n g   f l u i d   c a r t r i d g e   64  f r o m  

h o u s i n g   69  a r e   p r e c l u d e d .  

T r i g g e r   91  has   a  f i r s t   o p e r a t i n g   p o s i t i o n   w h e r e i n  

a  f o r c e   s u f f i c i e n t   to  a c t u a t e   pump  66  is  g e n e r a t e d   a n d  

t r a n s m i t t e d   to  t he   pump  66,   shown  as  d a s h e d   l i n e s   9 1 a ;  

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

f o r c e   no t   s u f f i c i e n t   to  a c t u a t e   pump  66  is   g e n e r a t e d  

and  t r a n s m i t t e d   to  t h e   pump  means   66;  and  a  t h i r d  

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

r e l i e v e d   to  a l l o w   a  c l e a n i n g   f l u i d   c a r t r i d g e   to  b e  

d i s p o s e d   a t   t he   s e c o n d   end  of  h a n d l e   61,   shown  a s  

d a s h e d   l i n e s   91b .   The  f i r s t   o p e r a t i n g   p o s i t i o n   o f  

t r i g g e r   91  c o r r e s p o n d s   to  when  t r i g g e r   91  has   b e e n  

d e p r e s s e d   in  t he   d i r e c t i o n   shown  by  a r r o w   96  w h e r e b y  

m o v a b l e   l i n k a g e   93  has   e x e r t e d   a  f o r c e   upon  pump  6 6 .  

M o v a b l e   l i n k a g e   93  may  c o m p r i s e   a  p i v o t a b l e   swing   a r m  

110  and  an  end  cap  111  (as   s e e n   in  FIGS.   3  and  4 ) .  

Swing  arm  110  and  end  cap  111  have   a  common  p i v o t  

p o i n t ,   or  s h a f t   112,   and  sw ing   arm  110  is   in  t u r n  

p i v o t e d   a b o u t   s h a f t   113  a s s o c i a t e d   w i t h   h o u s i n g   6 1 .  

Swing  arm  110  has   a  camming  s u r f a c e   114  w h i c h   is  i n  

s l i d i n g   e n g a g e m e n t   w i t h   s u r f a c e s   115  of  t r i g g e r   91.  By 

m o v e m e n t   of  t r i g g e r   91  in  t he   d i r e c t i o n   shown  by  a r r o w  



96,  camming   s u r f a c e   114  s l i d e s   on  s u r f a c e s   115  a n d  

s w i n g   arm  110  p i v o t s   a b o u t   s h a f t   113.   T h i s   in  t u r n  

c a u s e s   m o v e m e n t   of  end  cap  member   111  in  t he   d i r e c t i o n  

shown  by  a r r o w   116  as  end  cap  111  p i v o t s   a b o u t   s h a f t  

113 .   As  the   t r i g g e r   91  is  d e p r e s s e d ,   t i p   117  o f  

camming   s u r f a c e   114  of  sw ing   arm  110  w i l l   e n g a g e   n o t c h  

102  in  t r i g g e r   member   91  and  t h u s   w i l l   r e a c h   t he   end  o f  

i t s   t r a v e l .   Swing  arm  110  is   c o m p r i s e d   of  two  s p a c e d  

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

FIG.  1-A,   w h e r e b y   f i r s t   f l u i d   p a s s a g e w a y   81  may  p a s s  

t h r o u g h   t he   s p a c e   b e t w e e n   t he   two  p l a t e   m e m b e r s   and  n o t  

i n t e r f e r e   w i t h   t he   m o v e m e n t   of  sw ing   arm  1 1 0 .  

As  shown  in  FIGS.   3 - 4 ,   t he   i n t e r i o r   of  h a n d l e   61  

may  be  p r o v i d e d   w i t h   two  s e t s   of  s p a c e d   t r a c k s   1 1 8 ,  

119 ,   t h e   t r a c k s   118  and  119  a p p e a r i n g   in  d o t t e d   l i n e s  

in  FIG.  3.  The  m o v e m e n t   of  end  cap  member   111  in  t h e  

d i r e c t i o n   shown  by  a r r o w   116  is  t h u s   o b t a i n e d   by  t h e  

s l i d i n g   e n g a g e m e n t   of  a  p l u r a l i t y   of  g u i d e   m e m b e r s   1 2 0  

m o u n t e d   on  end  cap  member   111 ,   b e i n g   r e s t r a i n e d   by  t h e  

t r a c k s   118  and  end  cap  111  r i d i n g   a l o n g   or  on  t r a c k  

119.   End  cap  111  may  f u r t h e r   be  p r o v i d e d   w i t h   a  n o z z l e  

r e c e i v i n g   c a v i t y   and  p r e s s u r e   t r a n s m i t t e r   121  w h i c h  

e n g a g e s   t he   pump  66  of  c l e a n i n g   f l u i d   c a r t r i d g e   64  a s  

w i l l   be  f u r t h e r   d e s c r i b e d .   End  cap  111  f u r t h e r  

i n c l u d e s   a  r e c e i v e r   122  f o r   r e c e i v i n g   t he   s e c o n d   end  83 

of  t he   f i r s t   f l u i d   p a s s a g e w a y   81.  R e c e i v e r   122  has   a n  

a n n u l a r   s h a p e d   c a v i t y   in  w h i c h   the   s e c o n d   end  83  o f  

t u b i n g   81  is  f i x e d l y   s e c u r e d ,   and  the   a n n u l a r   s h a p e d  

c a v i t y   123  is  in  f l u i d   c o m m u n i c a t i o n   w i t h   t he   n o z z l e  

r e c e i v i n g   c a v i t y   121  as  by  a  p a s s a g e w a y   1 2 4 .  

I t   s h o u l d   be  n o t e d   t h a t   t r i g g e r   member   91  ( F I G .  



1-A)  is   i l l u s t a t e d   in  the   s e c o n d   n o n - o p e r a t i n g   p o s i t i o n  

w h e r e i n   a  p r e - l o a d   f o r c e   no t   s u f f i c i e n t   to  a c t u a t e   t h e  

pump  66  i s   g e n e r a t e d   and  t r a n s m i t t e d   to  t he   pump  66  v i a  

m o v a b l e   l i n k a g e   93.  T r i g g e r   member   91  is  p r o v i d e d   f o r  

r e l e a s a b l y   m a i n t a i n i n g   the   t r i g g e r   member   91  in  t h e  

s e c o n d   n o n - o p e r a t i n g   p o s i t i o n .   The  means   f o r  

r e l e a s a b l y   m a i n t a i n i n g   t r i g g e r   member   91  in  t h i s  

p o s i t i o n   c o m p r i s e s   two  s p a c e d ,   f l e x i b l e   arms  126  e a c h  

h a v i n g   an  o u t w a r d l y   e x t e n d i n g   l i p   127  w h i c h   e x t e n d s  

o u t w a r d l y   and  o v e r l i e s   a  r a i l   128.   L i p s   127  may  e a c h  

have   a  b e v e l l e d   s u r f a c e   127A  u n d e r n e a t h .   Two  s p a c e d  

r a i l   m e m b e r s   128  a r e   p r o v i d e d ,   and  t h e y   may  be  i n t e g r a l  

e x t e n s i o n s   of  t he   t r a c k s   119 .   Upon  a b u t m e n t   of  l i p   127  

w i t h   t he   r a i l   128 ,   d o w n w a r d   m o v e m e n t   of  t r i g g e r   91  i s  

s e l e c t i v e l y   p r e c l u d e d .   H o w e v e r ,   when  l i p   127  e n g a g e s  
and  a b u t s   a g a i n s t   r a i l   128,   t r i g g e r   91  is   s t i l l   c a u s i n g  

m o v e m e n t   of  end  cap  member   111  to  a  l i m i t e d   d e g r e e   v i a  

t he   a b u t m e n t   of  cam  s u r f a c e   114  of  swing   arm  1 1 0  

a g a i n s t   s u r f a c e   115  of  t r i g g e r   91.  T h i s   f o r c e ,   o r  

p r e - l o a d   f o r c e ,   r e s u l t i n g   f rom  the   m o v e m e n t   of  end  c a p  
111  a g a i n s t   pump  66  is   no t   e n o u g h   f o r c e   to  a c t u a t e   t h e  

pump  66,  b u t   a s s i s t s   t he   t r i g g e r   91  to  r e a s s u m e   i t s  

s e c o n d   n o n - o p e r a t i n g   p o s i t i o n   a f t e r   the   a c t u a t i o n   o f  

pump  66.  When  t r i g g e r   91  has   r e a c h e d   the   l i m i t   of  i t s  

u p w a r d   t r a v e l   in  t he   d i r e c t i o n   shown  by  a r r o w   9 6 ,  

t r i g g e r   91  is  in  i t s   f i r s t   o p e r a t i n g   p o s i t i o n .  

Upon  g r a s p i n g   t r i g g e r   91  and  p u l l i n g   i t   d o w n w a r d l y  

w i t h   a  s u f f i c i e n t   f o r c e ,   t he   f l e x i b l e   arms  126  a r e  

f o r c e d   i n w a r d l y   by  t he   s l i d i n g   e n g a g e m e n t   of  b e v e l l e d  

s u r f a c e s   127A  of  l i p   127  a g a i n s t   t he   t o p s   of  r a i l s  

128 .   R e l e a s a b l e   m a i n t a i n i n g   member   129 ,   f o r  

m a i n t a i n i n g   t he   t r i g g e r   member   91  in  i t s   t h i r d  



n o n - o p e r a t i n g   p o s i t i o n ,   c o m p r i s e s   a  p a i r   of  s p a c e d   a r m  

m e m b e r s   130  h a v i n g   o u t w a r d l y   e n g a g e a b l e   l i p   m e m b e r s   1 3 1  

w h i c h   a b u t   a g a i n s t   r a i l s   128  to  p r e v e n t   t r i g g e r   91  f r o m  

b e i n g   p u l l e d   c o m p l e t e l y   d o w n w a r d l y   o u t   of  h a n d l e   6 1 .  

When  t r i g g e r   91  has   been   p u l l e d   d o w n w a r d l y   u n t i l   l i p  

m e m b e r s   131  e n g a g e   r a i l s   128 ,   t he   camming   s u r f a c e   1 1 4  

of  sw ing   arm  110  l i k e w i s e   moves   d o w n w a r d l y   and  c a u s e s  

l o n g i t u d i n a l   m o v e m e n t   of  end  cap  111  away  f rom  pump  66 

to  t h u s   a l l o w   e i t h e r   a  c l e a n i n g   f l u i d   c a r t r i d g e   6 4 ,  

i n c l u d i n g   pump  66,   to  be  i n s e r t e d   or  r e m o v e d   f r o m  

h o u s i n g   69.   A f t e r   a  new  c l e a n i n g   f l u i d   c a r t r i d g e   64 

has   been   i n s e r t e d   w i t h i n   h o u s i n g   69,  t r i g g e r   91  i s  

p u s h e d   u p w a r d l y   in  t he   d i r e c t i o n   shown  by  a r r o w   96  

u n t i l   arm  m e m b e r s   126  s p r i n g   o u t w a r d l y   w h e r e b y   l i p  

m e m b e r s   127  once   a g a i n   e n g a g e   r a i l s   128 .   F u r t h e r  

u p w a r d   m o v e m e n t   of  t r i g g e r   91  is  p r e c l u d e d   by  t h e  

a b u t m e n t   of  n o t c h   102  of  t r i g g e r   91  a g a i n s t   t h e  

e l o n g a t e   e n g a g e m e n t   m e m b e r .   I t   s h o u l d   be  n o t e d   t h a t  

pump  a c t u a t o r   67 ,   i n c l u d i n g   l i n k a g e   93  and  s a f e t y  

s w i t c h   90,  c o u l d   be  m a n u f a c t u r e d   as  a  s i n g l e   u n i t   a n d  

t h e n   p r e s s - f i t t e d   i n t o   h a n d l e   6 1 .  

T u r n i n g   now  to  FIG.  2,  FIG.  2A,  and  FIG.  2B,  p u m p  
66  may  c o m p r i s e   a  pump  c h a m b e r   135  d e f i n e d   by  an  u p p e r  
w a l l   136  and  a  f l e x i b l e   s i d e   w a l l   137  i n t e r c o n n e c t i n g  

t he   u p p e r   w a l l   136  to  t he   c l e a n i n g   f l u i d   c a r t r i d g e  

64.  A  f l u i d   p a s s a g e w a y   138  h a v i n g   f i r s t   and  s e c o n d  

e n d s   139 ,   140  p a s s e s   t h r o u g h   the   pump  c h a m b e r   135  i n  

f l u i d   c o m m u n i c a t i o n   b e t w e e n   t he   c l e a n i n g   f l u i d  

c a r t r i d g e   64  and  to  t he   h a n d l e   61,   or  n o z z l e   r e c e i v i n g  

c a v i t y   121  of  end  cap  111  (as   shown  in  FIG.  1 - A ) .   Upon  

m o v e m e n t   of  the   pump  a c t u a t o r   or  t r i g g e r   91,  c l e a n i n g  

f l u i d   is  pumped  f rom  t he   c l e a n i n g   f l u i d   c a r t r i d g e   64 



i n t o   t he   h a n d l e   61.   Pump  c h a m b e r   135  f u r t h e r   i n c l u d e s  

a  l o w e r   end  w a l l   141,   w i t h   f l e x i b l e   s i d e   w a l l   1 3 7  

d i s p o s e d   b e t w e e n   u p p e r   and  l o w e r   w a l l s   136 ,   141.   I t  

s h o u l d   be  n o t e d   t h a t   i f   l o w e r   end  w a l l   141  is   n o t  

u t i l i z e d ,   f l e x i b l e   s i d e   w a l l   137  c o u l d   be  e x t e n d e d ,   a s  

shown  by  d o t t e d   l i n e s   142  in  FIG.  2,  to  c o n n e c t   to  t h e  

f l u i d   c a r t r i d g e   64.   Pump  66  f u r t h e r   c o m p r i s e s   a  s t i f f  

f l a n g e   66a  to  c o n n e c t   n o z z l e   160  t h e r e t o   and  a  s t i f f  

s u p p o r t   f l a n g e   or  pump  s u p p o r t   6 6 b .  

The  u p p e r   and  l o w e r   end  w a l l s   136,   141  of  pump 
c h a m b e r   135  e a c h   c o m p r i s e   an  a n n u l a r   d i s k   143  h a v i n g   a n  

o u t e r   d i a m e t e r   144  and  an  i n n e r   d i a m e t e r   145.   E a c h  

a n n u l a r   d i s k   143  is   in  a  c o n f i g u r a t i o n   g e n e r a l l y  

d e s c r i b e d   as  a  t r u n c a t e d   c o n e ,   w h e r e i n   e a c h   d i s k   1 4 3  

t a p e r s   u p w a r d l y   or  d o w n w a r d l y   at   an  a c u t e   a n g l e   f r o m  

the   o u t e r   d i a m e t e r   144  to  t h e   i n n e r   d i a m e t e r   145.   T h e  

a n g l e   6  f a l l s   w i t h i n   a  r a n g e   of  f rom  10°  to  3 5 ° ,   w i t h  

a n g l e   s15°   to  28°  b e i n g   p a r t i c u l a r l y   p r e f e r r e d .   T h e  

o u t e r   d i a m e t e r   of  e a c h   a n n u l a r   d i s k   143  is   j o i n e d   t o  

t he   f l e x i b l e   s i d e   w a l l   137  and ,   as  shown  in  FIG.  2,  t h e  

i n n e r   d i a m e t e r   145  of  one  of  t he   a n n u l a r   d i s k s   143  i s  

j o i n e d   to  t h e   c l e a n i n g   f l u i d   c a r t r i d g e   64.  If   t he   p u m p  
c h a m b e r   is  o n l y   c o m p r i s e d   of  t he   u p p e r   w a l l   136  and  t h e  

f l e x i b l e   s i d e   w a l l   137,   t he   o u t e r   d i a m e t e r   144  of  u p p e r  
w a l l   136  is   j o i n e d   to  f l e x i b l e   s i d e   w a l l   137,   and  t h e  

l o w e r   e n d  o f   f l e x i b l e   s i d e   w a l l   137  is   j o i n e d   to  t h e  

c l e a n i n g   f l u i d   c a r t r i d g e   64.   Pump  66  is  t h u s   a  u n i q u e  

t y p e   of  b e l l o w s   c o m p r i s i n g   two  B e l v i l l e   w a s h e r s   ( 1 4 3 )  

and  an  i n t e g r a l   c o n n e c t i n g   band  ( 1 3 7 ) .  

F u r t h e r ,   as  shown  in  FIG.  2,  FIG.  2A,  and  FIG.  2 B ,  

v a l v e   146 ,   147  a r e   d i s p o s e d   in  t he   i n n e r   d i a m e t e r   o f  



e a c h   a n n u l a r   d i s k   143 ,   w i t h i n   p a s s a g e s   139  and  1 4 0 ,  

r e s p e c t i v e l y ,   and  p r e f e r a b l y   e a c h   v a l v e   146 ,   1 4 7  

c o m p r i s e s   a  c h e c k   v a l v e .   V a l v e   means   146  is  a  

s p r i n g - b i a s e d   c h e c k   v a l v e   148 ,   h a v i n g   a  s e a l i n g   m e m b e r ,  

or  s e a l i n g   d i s k ,   149  b i a s e d   d o w n w a r d l y   t o w a r d   p u m p  
c h a m b e r   135 ,   as  by  a  s p r i n g   member   150  h a v i n g   a n  

i n t e g r a l   f l a n g e   member   150a  c o n n e c t e d   in  a  s n a p   f i t   t o  

a  s h o u l d e r   of  n o z z l e   160.   S p r i n g   member   150  e x e r t s   a  

b i a s i n g   f o r c e   upon  a  s h a f t   151  i n t e g r a l   w i t h   t h e  

s e a l i n g   d i s k   149  due  to  t he   e n g a g e m e n t   of  s p r i n g   1 5 0  

w i t h i n   g r o o v e   151a   of  s h a f t   151 ,   as  i l l u s t r a t e d   i n  

FIGS.   2A  and  2B,  and  s h a f t   151  may  a l s o   be  s e c u r e d   t o  

t he   end  of  t he   s p r i n g   150  as  a t   152 ,   as  shown  in  F I G .  

2.  T h i s   v a l v e   146  is   s i m i l a r   in  c o n s t r u c t i o n   to  t h e  

s a f e t y   c h e c k   v a l v e   86  d e s c r i b e d   in  c o n n e c t i o n   w i t h   F I G .  

1 -B .   Check  v a l v e   147  may  be  a  c l a p p e r   c h e c k   v a l v e   1 5 3  

w h i c h   i s   f r e e l y   m o v a b l e   w i t h i n   t he   i n n e r   d i a m e t e r   1 4 5  

of  t he   a n n u l a r   d i s k   143  of  l o w e r   end  w a l l   141.   C l a p p e r  

c h e c k   v a l v e   153  may  have   a  p l u r a l i t y   of  wedge  m e m b e r s  

154  d i s p o s e d   a b o u t   i t s   o u t e r   s u r f a c e   w h i c h   p r e v e n t  

c l a p p e r   c h e c k   v a l v e   153  f rom  p a s s i n g   u p w a r d l y   i n t o   p u m p  
c h a m b e r   135 .   C l a p p e r   c h e c k   v a l v e   153  is   a l s o   p r o v i d e d  

w i t h   a  t a p e r e d   s e a l i n g   s u r f a c e   155  d i s p o s e d   a b o u t   i t s  

o u t e r   u p p e r   c i r c u m f e r e n c e ,   in  t h a t   c l a p p e r   c h e c k   v a l v e  

153  has   a  g e n e r a l l y   c i r c u l a r   c r o s s - s e c t i o n a l  

c o n f i g u r a t i o n   when  v i e w e d   f rom  the   top   of  t he   pump 
c h a m b e r   135.   S e a l i n g   s u r f a c e   155  a l s o   s e r v e s   t o  

p r e v e n t   c l a p p e r   c h e c k   v a l v e   153  f rom  f a l l i n g   i n t o  

c l e a n i n g   f l u i d   c a r t r i d g e   means   64.  The  t r a v e l   of  v a l v e  

153  w i t h i n   d i a m e t e r   145  is   t h u s   l i m i t e d   to  a  d i s t a n c e  

"D",   as  i l l u s t r a t e d   in  FIG.  2A.  

I t   s h o u l d   be  n o t e d   t h a t   i f   l o w e r   end  w a l l   141  w e r e  



not   to  be  u t i l i z e d   as  p r e v i o u s l y   d e s c r i b e d ,   a n  

e q u i v a l e n t   c h a m b e r   as  shown  in  FIG.  2  f o r m e d   by  t h e  

i n n e r   d i a m e t e r   145  of  l o w e r   end  w a l l   141  w o u l d   b e  

p r o v i d e d   to  c l e a n i n g   f l u i d   c a r t r i d g e   64  in  o r d e r   f o r  

c l a p p e r   v a l v e   153  to  p r o p e r   o p e r a t e .   I t   s h o u l d   a l s o   b e  

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

u t i l l i z e d   f o r   v a l v e   146 ,   147  as  l ong   as  t he   d e s i r e d  

s e a l i n g   e f f e c t   is  p r o v i d e d   f o r   t he   pump  c h a m b e r   1 3 5 .  

Pump  66  and  i t s   pump  c h a m b e r   135  a r e   i n t e g r a l l y   f o r m e d  

w i t h   c l e a n i n g   f l u i d   c a r t r i d g e   64;  h o w e v e r ,   i t   s h o u l d   b e  

a p p a r e n t   to  one  of  o r d i n a r y   s k i l l   in  t he   a r t   t h a t   a  

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

p r o v i d e d   b e t w e e n   pump  c h a m b e r   135  and  c l e a n i n g   f l u i d  

c a r t r i d g e   64  to   e n a b l e   t he   pump  66,   or  pump  c h a m b e r  

135 ,   to  be  r e m o v a b l y   s e c u r e d   to  t he   c l e a n i n g   f l u i d  

c a r t r i d g e   6 4 .  

Pump  66  i s   f u r t h e r   p r o v i d e d   w i t h   a  n o z z l e   1 6 0 .  

N o z z l e   160  m a t e s   w i t h   t he   n o z z l e   r e c e i v i n g   c a v i t y   1 2 1  

of  end  cap  111.   When  the   pump  66  is   f o r m e d   as  a n  

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

64,   n o z z l e   160  may  be  p r o v i d e d   w i t h   a  c l o s u r e   t i p   1 6 1  

w h i c h   is  r e m o v a b l y   m o u n t e d   to  n o z z l e   160  as  by  a  

f r a n g i b l e   c o n n e c t i o n   a t   162,   w h e r e b y   c l o s u r e   t i p   1 6 1  

r e m a i n s   on  t he   pump  66  and  c l e a n i n g   f l u i d   c a r t r i d g e   64  

w h i l e   i t   is  b e i n g   s t o r e d .   When  i t   is  d e s i r e d   to  i n s e r t  

t he   c l e a n i n g   f l u i d   c a r t r i d g e   64  and  pump  66  i n t o   t h e  

c l e a n i n g   s y s t e m   60,   the   c l o s u r e   t i p   161  is  r e m o v e d   f r o m  

n o z z l e   160.   A l l   of  t he   c o m p o n e n t s   of  the   c l e a n i n g  

f l u i d   c a r t r i d g e   64  and  pump  66  a r e   m a n u f a c t u r e d   of  a  

s u i t a b l e   p l a s t i c   m a t e r i a l ;   h o w e v e r ,   v a l v e   146,   1 4 7  

c o u l d   a l s o   be  m a n u f a c t u r e d   of  a  s u i t a b l e  

c o r r o s i o n - r e s i s t a n t   m e t a l l i c   m a t e r i a l .   In  t h e  



p r e f e r r e d   e m b o d i m e n t ,   h o w e v e r ,   s p r i n g   150  is  p l a s t i c   t o  

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

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

v a l v e   146  is  t h u s   a b l e   to  f u n c t i o n   in  an  e i g h t e e n  

p e r c e n t   (18%)  h y d r o c h l o r i c   a c i d   (HCL)  s o l u t i o n   w i t h o u t  

d e t e r i o r a t i o n   or  s i g n i f i c a n t   c r e e p .  

Wi th   r e f e r e n c e   to  FIG.  2,  FIG.  2A,  and  FIG.  2 B ,  

when  c h e c k   v a l v e   146  is  in  i t s   open   p o s i t i o n ,   a s  

i l l u s t r a t e d   in  FIG.  2A,  c l e a n i n g   f l u i d   f rom  w i t h i n   p u m p  

c h a m b e r   135  may  p a s s   t h r o u g   t he   f l u i d   p a s s a g e w a y   1 3 8  

f rom  c l e a n i n g   f l u i d   c a r t r i d g e   64  and  i n t o   n o z z l e   1 6 0 ,  

and  t h e n   i n t o   f i r s t   f l u i d   p a s s a g e w a y   81  d i s p o s e d   w i t h i n  

h a n d l e   6 1 .  

The  i n n e r   d i a m e t e r   145  of  one  a n n u l a r   d i s k   143  i s  

l a r g e r   t h a n   the   i n n e r   d i a m e t e r   145  of  t he   o t h e r   a n n u l a r  

d i s k   143 .   The  i n n e r   d i a m e t e r   145  of  t he   a n n u l a r   d i s k  

143  w h i c h   is   j o i n e d   to  t he   c l e a n i n g   f l u i d   c a r t r i d g e   64  

is   s m a l l e r   t h a n   t he   i n n e r   d i a m e t e r   of  t he   a n n u l a r   d i s k  

143  w h i c h   f o r m s   u p p e r   end  w a l l   136 .   If   c l e a n i n g   s y s t e m  

60  is   p r o v i d e d   w i t h   t he   s a f e t y   c h e c k   v a l v e   86  a t   t h e  

f i r s t   end  62  of  h a n d l e   61,  i t   is   p o s s i b l e   to  d e l e t e  

c h e c k   v a l v e   146  d i s p o s e d   in  t he   u p p e r   end  of  p u m p  
c h a m b e r   135  in  t h a t   i t s   s e a l i n g   a c t i o n   is   p r o v i d e d   b y  

t h e   s a f e t y   c h e c k   v a l v e   86,  as  w i l l   be  a p p a r e n t   f rom  t h e  

d e s c r i p t i o n   of  t he   o p e r a t i o n   of  pump  6 6 .  

As  shown  in  FIG.  2,  c l e a n i n g   f l u i d   c a r t r i d g e   64  i s  

p r e f e r a b l y   a  f l e x i b l e   p l a s t i c   b o t t l e   165  h a v i n g   a  

p l u r a l i t y   of  w a l l   s u r f a c e s   1 6 6 - 1 6 9   h a v i n g   v a r y i n g   w a l l  

t h i c k n e s s e s .   For   e x a m p l e ,   w a l l   166  is  t h i c k e r   t h a n   t h e  

u p p e r   p o r t i o n   of  w a l l   167 ,   whose   t h i c k n e s s   b e c o m e s  

t h i n n e r   as  w a l l   167  a p p r o a c h e s   t he   i n t e r s e c t i o n   b e t w e e n  



w a l l   167  and  168.   Wal l   168  is  t h i n n e r   at   i t s  

i n t e r s e c t i o n   w i t h   the   l o w e r   end  of  w a l l   167 ,   and  i n  

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

w i t h   l o w e r   w a l l   169.   F u r t h e r ,   w a l l   169  is   t h i c k e r   t h a n  

w a l l   168  and  the   l o w e r   p o r t i o n   of  w a l l   167.   I t   h a s  

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

w a l l s   a s s o c i a t e d   w i t h   c l e a n i n g   f l u i d   c a r t r i d g e   64,  w h e n  

c l e a n i n g   f l u i d   c a r t r i d g e   64  is   a  f l e x i b l e   b o t t l e ,  

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

w i t h i n   b o t t l e   165  is   o b t a i n e d   upon  s u c c e s s i v e  

a c t u a t i o n s   of  pump  66,  in  t h a t   t he   v a r i o u s   w a l l  

s u r f a c e s   of  b o t t l e   165  c o l l a p s e   upon  one  a n o t h e r   due  t o  

t he   p u m p i n g   o u t   of  c l e a n i n g   f l u i d   f rom  b o t t l e   165  f r o m  

t h e   s u c t i o n   f o r c e   c r e a t e d   by  pump  66.  B o t t l e   1 6 5  

g e n e r a l l y   has   t he   c o n f i g u r a t i o n   s u b s t a n t i a l l y   t h a t   of  a  

t r u n c a t e d   c o n e .   A l t e r n a t i v e l y ,   c l e a n i n g   f l u i d  

c a r t r i d g e   64  c o u l d   be  a  f l e x i b l e   p l a s t i c   bag  or  f i l m  

p o u c h   w h i c h   is   f o r m e d   i n t e g r a l   w i t h   pump  66,   or  i s  

s e c u r e d   t h e r e t o   in  any  s u i t a b l e   m a n n e r ,   s u c h   as  by  a n  

u l t r a   s o n i c   s e a l .   F u r t h e r ,   due  to  t he   c o l l a p s i n g   o f  

t he   w a l l s   of  c l e a n i n g   f l u i d   c a r t r i d g e   64,  i t   s h o u l d   b e  

n o t e d   t h a t   t he   pump  66  w i l l   pump  f l u i d   when  t he   h a n d l e  

is   d i s p o s e d   in  any  a n g u l a r   o r i e n t a t i o n ,   in  t h a t   t h e  

o p e r a t i o n   of  pump  66  d o e s   no t   r e l y   upon  g r a v i t y   f o r c e s  

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

Wi th   r e f e r e n c e   now  to  FIGS.  2,  2A,  2B,  and  5 - A ,  

5 -B ,   5 -C ,   and  1-A,   t he   o p e r a t i o n   of  c l e a n i n g   s y s t e m   6 1  

w i l l   be  d e s c r i b e d ,   i n c l u d i n g   a  f e a t u r e   of  t he   p r e s e n t  

i n v e n t i o n   w h e r e i n   a  means   f o r   m a i n t a i n i n g   the   p u m p i n g  

of  c l e a n i n g   f l u i d   f rom  the   c l e a n i n g   f l u i d   c a r t r i d g e   64  

is   o b t a i n e d   a f t e r   o p e r a t i o n   of  t he   pump  a c t u a t o r   67  h a s  

c e a s e d   m o v e m e n t   to  a p p l y   a  f o r c e   to  t he   pump  66.  W i t h  



r e f e r e n c e   to  FIGS.   1-A  and  5-A,   i t   s h o u l d   be  n o t e d   t h a t  

pump  s u p p o r t   w a l l s   74  a r e   f l e x i b l y   a s s o c i a t e d   w i t h  

h a n d l e   61,   as  by  f l e x i b l y   m o u n t i n g   one  pump  s u p p o r t  

w a l l   74  to  t he   i n t e r i o r   of  h o u s i n g   69,  and  f l e x i b l y  

m o u n t i n g   t he   l o w e r   s u p p o r t   w a l l   74  to  t he   i n t e r i o r  

s u r f a c e   of  d o o r   70.  Pump  s u p p o r t   w a l l s   74  may  b e  

p r o v i d e d   w i t h   t he   r e q u i s i t e   f l e x i b i l i t y   as  b y :  

m a n u f a c t u r i n g   them  of  a  f l e x i b l e   p l a s t i c   m a t e r i a l ;  

j o i n i n g   the   s u p p o r t   w a l l s   74  a l o n g   h o u s i n g   69  and  d o o r  

70  in  c o n t i n u o u s   i n t e g r a l   c o n n e c t i o n ;   h a v i n g   t h e  

s u p p o r t   w a l l s   74  have   a  r e d u c e d   w a l l   t h i c k n e s s   at   t h e i r  

i n t e r s e c t i o n   w i t h   c a p s u l e   64;  or  in  any  o t h e r   s u i t a b l e  

f a s h i o n   so  t h a t   t he   s u p p o r t   w a l l s   74  can  f l e x   and  n o t  

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

t r a n s m i t t e d   to  t he   u p p e r   end  w a l l   136  of  pump  c h a m b e r  

135 ,   as  by  d e p r e s s i n g   t r i g g e r   member   91,  w h i c h   c a u s e s  

l o n g i t u d i n a l   m o v e m e n t   of  end  cap  member   111  upon  n o z z l e  

160,   w h i c h   in  t u r n   t r a n s m i t s   a  f o r c e   to  pump  c h a m b e r  

135  in  t he   d i r e c t i o n   shown  by  a r r o w   170  in  FIGS.   2  a n d  

2A.  The  f l u i d ,   w h e t h e r   a i r   or  c l e a n i n g   f l u i d ,  

c o n t a i n e d   in  pump  c h a m b e r   135  is  t h e n   c o m p r e s s e d .   T h i s  

c o m p r e s s i o n   wou ld   c a u s e   c h e c k   v a l v e   147  to  a s s u m e   a  

s e a l e d   p o s i t i o n   w i t h i n   i n n e r   d i a m e t e r   145  of  t h e  

a n n u l a r   d i s k   143  w h i c h   f o r m s   l o w e r   end  w a l l   141 ,   a s  

i l l u s t r a t e d   in  FIG.  2A.  The  p r e s s u r e   b u i l d - u p   w i t h i n  

pump  c h a m b e r   135  t h e n   c a u s e s   t he   s p r i n g - b i a s e d   c h e c k  

v a l v e   146  to  open   and  the   f l u i d   c o n t a i n e d   w i t h i n   pump 

c h a m b e r   135  is  pumped  t h r o u g h   n o z z l e   160 ,   and  i n t o  

f i r s t   f l u i d   p a s s a g e w a y   81  of  h a n d l e   61  and  t h e n   o u t o f  

the   f i r s t   end  62  of  h a n d l e   61.  Upon  r e l e a s e   of  t r i g g e r  

91,   pump  c h a m b e r   135  w o u l d   s e e k   to  a s s u m e   i t s   o r i g i n a l  

c o n f i g u r a t i o n   as  shown  in  FIG.  2.  Check  v a l v e   1 4 6  



would   c l o s e   and  a  p a r t i a l   vacuum  wou ld   be  c r e a t e d  

w i t h i n   pump  c h a m b e r   135  w h e r e b y   f l u i d   c o n t a i n e d   i n  

f l u i d   c a r t r i d g e   64  wou ld   be  s u c k e d   t h r o u g h   c h e c k   v a l v e  

147  i n t o   pump  c h a m b e r   135 ,   as  i l l u s t r a t e d   in  FIG.  2 B .  

S u c c e s s i v e   a c t u a t i o n s   of  t r i g g e r   91  c a u s e s   a l l   a i r ,   i f  

a n y ,   in  pump  c h a m b e r   135  a n d / o r   c l e a n i n g   f l u i d  

c a r t r i d g e   64  to  be  e x p e l l e d ,   w h e r e u p o n   c l e a n i n g   f l u i d  

f i l l s   pump  c h a m b e r   135  and  the   f i r s t   f l u i d   p a s s a g e w a y  
81  up  to  t he   s a f e t y   c h e c k   v a l v e   86  in  h a n d l e   6 1 .  

T h e r e a f t e r ,   e a c h   t i m e   t r i g g e r   91  is  d e p r e s s e d ,   c l e a n i n g  

f l u i d   w i l l   be  pumped  f r o m ,   or  s u c k e d   ou t   o f ,   c l e a n i n g  

f l u i d   c a r t r i d g e   6 4 .  

By  u t i l i z i n g   a  f l e x i b l e   and  e x p a n d a b l e   p u m p  
c h a m b e r   135  w h i c h   is  e x p a n d e d   upon  o p e r a t i o n   of  t h e  

pump  a c t u a t o r   67,  and  u t i l i z i n g   a  b i a s e d   s u p p o r t  

s t r u c t u r e   74  w h i c h   c o o p e r a t e s   w i t h   t he   pump  c h a m b e r  

135 ,   c l e a n i n g   s y s t e m   60  w i l l   c o n t i n u e   to  pump  c l e a n i n g  

f l u i d   f rom  t he   pump  c h a m b e r   135  and  o u t w a r d l y   of  s a f e t y  

c h e c k   v a l v e   86  a f t e r   t r i g g e r   91  has   been   d e p r e s s e d   t o  

i t s   maximum  u p w a r d   t r a v e l   a n d / o r   a s s u m e d   i t s   s e c o n d  

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

c o n n e c t i o n   w i t h   FIG.  1-A.  I t   s h o u l d   be  n o t e d   t h a t   t h e  

s u p p o r t   s t r u c t u r e   74  b i a s e s   pump  c h a m b e r   135  a g a i n s t  

the   f o r c e   e x e r t e d   upon  the   pump  c h a m b e r   135  by  the   p u m p  
a c t u a t o r   67.  T h i s   means   f o r   m a i n t a i n i n g   the   pumping   o f  

c l e a n i n g   f l u i d   f rom  the   c l e a n i n g   f l u i d   c a r t r i d g e   64 

a f t e r   o p e r a t i o n   of  t he   pump  a c t u a t o r   67  is   an  i m p o r t a n t  

f e a t u r e   of  the   p r e s e n t   i n v e n t i o n   in  t h a t   a  d e l a y e d  

d i s c h a r g e   of  c l e a n i n g   f l u i d   may  be  p r o v i d e d .   In  a  

s i t u a t i o n   w h e r e   an  o p e r a t o r   of  the   c l e a n i n g   s y s t e m   60 

is  u s i n g   the   c l e a n i n g   s y s t e m   60  to  c l e a n   a  b a t h r o o m  

f i x t u r e ,   or  o t h e r   s u r f a c e   d e s i r e d   to  be  c l e a n e d ,   t h e  



o p e r a t o r   is  a b l e   to  move ,   or  d e p r e s s ,   t he   pump  a c t u a t o r  

67,  w h i l e   at   t he   same  t i m e   m o v i n g   the   h a n d l e   in  a  

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

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

w o r d s ,   t he   o p e r a t o r   d o e s   no t   have   to  be  c o n s t a n t l y  

a c t u a t i n g   the   c l e a n i n g   s y s t e m   6 0 .  

For  e x a m p l e ,   t he   o p e r a t o r   c o u l d   d e p r e s s   t r i g g e r   91  

w h e r e b y   d u r i n g   the   d e p r e s s i o n   of  t r i g g e r   91,  c l e a n i n g  

f l u i d   w o u l d   be  e x p e l l e d   f rom  h a n d l e   61  d u r i n g   t h a t  

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

c l e a n i n g   f l u i d   w i l l   c o n t i n u e   to  be  pumped  f rom  t h e  

c l e a n i n g   s y s t e m   60,  w h e r e b y   the   o p e r a t o r   may  m e r e l y  

move  t he   h a n d l e   61  to  d i r e c t   t he   c l e a n i n g   f l u i d   to  t h e  

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

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

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

i s   a  s i g n i f i c a n t   a d v a n t a g e   to  r e d u c e   the   number   o f  

t i m e s   the   o p e r a t o r   mus t   d e p r e s s   t he   t r i g g e r   9 1 .  

T h r o u g h o u t   FIGS.   5-A  t h r o u g h   5 -C,   pump  c h a m b e r  

135 ,   as  p r e v i o u s l y   d e s c r i b e d   in  c o n n e c t i o n   w i t h   F I G S .  

2,  2A,  and  2B,  i n c l u d i n g   f l e x i b l e   s i d e   w a l l   137  a n d  

u p p e r   and  l o w e r   end  w a l l s   136 ,   141 ,   a r e   s h o w n .  

F u r t h e r ,   t he   f l e x i b l e   pump  s u p p o r t   w a l l s   74  a r e   a l s o  

i l l u s t r a t e d .   The  a r r o w   A  of  FIG.  5-A  i l l u s t r a t e s   t h e  

l e n g t h   of  f l e x i b l e   and  e x p a n d a b l e   pump  c h a m b e r   135  a t  

i t s   r e s t  p o s i t i o n   when  d i s p o s e d   in  c l e a n i n g   s y s t e m   61  

w i t h   pump  a c t u a t o r   6 7 , o r   t r i g g e r   91,   b e i n g   d i s p o s e d   i n  

t he   p o s i t i o n   i l l u s t r a t e d   in  FIG.  1-A.  Ar row  F 

r e p r e s e n t s   t he   p r e - l o a d   f o r c e   on  pump  66,   or  p u m p  
c h a m b e r   135 ,   as  p r e v i o u s l y   d e s c r i b e d .   With   r e f e r e n c e  

to  FIG.  5 -B ,   t he   c o n f i g u r a t i o n   of  f l e x i b l e   a n d  

e x p a n d a b l e   pump  c h a m b e r   135  is   i l l u s t r a t e d   a f t e r   p u m p  



c h a m b e r   135  has   been   c o m p r e s s e d   due  to  t he   t r a n s m i s s i o n  

of  t he   f o r c e   f rom  the   d e p r e s s i o n   of  t r i g g e r   91  w h i c h   i s  

t r a n s m i t t e d   to  pump  c h a m b e r   135  v i a   sw ing   arm  110,   e n d  

cap  111,   and  n o z z l e   160.   The  a r r o w   E  d e n o t e s   the   pump 
c h a m b e r   s t r o k e   l e n g t h   due  to  t he   f o r c e   a p p l i e d   by  t h e  

pump  a c t u a t o r   67,  and  t he   r e s u l t i n g   m o v e m e n t   of  end  c a p  
111.   L e t t e r   B  d e n o t e s   the   pump  l e n g t h   i m m e d i a t e l y  

a f t e r   a c t u a t i o n   of  pump  a c t u a t o r   67,  or  the   d e p r e s s i o n  

of  t r i g g e r   91.   L e t t e r   G  d e n o t e s   t he   e x p a n s i o n   of  pump 
c h a m b e r   135  due  to  the   f l e x i b i l i t y   of  t he   f l e x i b l e   s i d e  

w a l l   137  of  pump  c h a m b e r   135 ,   as  w e l l   as  t he   f l e x i n g   o f  

u p p e r   and  l o w e r   end  w a l l s   136  and  141  of  pump  c h a m b e r  

135.   The  e x p a n s i o n   is  c a u s e d   by  the   p r e s s u r e   b u i l d - u p  

w i t h i n   pump  c h a m b e r   135  f rom  the   f l u i d   c o n t a i n e d   w i t h i n  

pump  c h a m b e r   135  and  i n i t i a l l y   c o n f i n e d   t h e r e i n   b y  

c h e c k   v a l v e s   146  and  147.   A f t e r   v a l v e s   146  and  147  a r e  

o p e n e d ,   p r e s s u r e   w i t h i n   c h a m b e r   135  is  m a i n t a i n e d   b y  

p r e s s u r e   d r o p   a c r o s s   the   e x i t   h o l e .   I t   s h o u l d   be  n o t e d  

t h a t   i m m e d i a t e l y   a f t e r   a c t u a t i o n   of  t r i g g e r   91,  t h e  

f o r c e   e x e r t e d   upon  pump  c h a m b e r   135  has  c a u s e d   t h e  

f l e x i n g ,   or  m o v e m e n t ,   of  the   f l e x i b l e   pump  c h a m b e r  

s u p p o r t   w a l l s   74,  and  the   pump  s u p p o r t   f l e x   d i s t a n c e   i s  

d e n o t e d   by  l e t t e r   D.  

Wi th   r e f e r e n c e   to  FIG.  5 -C,   t he   a r r o w   C  d e n o t e s  

the   pump  l e n g t h   when  d e l i v e r y   of  t he   c l e a n i n g   f l u i d   h a s  

c e a s e d   and  the   t r i g g e r   is  s t i l l   d e p r e s s e d .   Arrow  E 

once   a g a i n   r e p r e s e n t s   t he   pump  s t r o k e   l e n g t h   s u p p l i e d  

by  t he   m o v e m e n t   of  end  cap  111  f rom  the   d e p r e s s i o n   o f  

t r i g g e r   91,  and  a r r o w   D  r e p r e s e n t s   t he   m o v e m e n t   of  t h e  

f l e x i b l e   pump  c h a m b e r   s u p p o r t   w a l l s   74  as  t h e y   r e a s s u m e  

t h e i r   n o r m a l   d i s p o s i t i o n   as  i l l u s t r a t e d   in  FIG.  5 - A .  

Even  t h o u g h   t r i g g e r   91  has   c e a s e d   to  be  p r e s s e d ,  



c l e a n i n g   f l u i d   is  e x p e l l e d   f rom  the   pump  c h a m b e r   1 3 5  

b e c a u s e   of  t he   f o r c e s   e x e r t e d   by  the   c o n t r a c t i o n   o f  

pump  c h a m b e r   135 ,   in  p a r t i c u l a r   the   c o n t r a c t i o n   of  t h e  

f l e x i b l e   s i d e   w a l l   135 ,   and  t he   b i a s i n g   f o r c e   e x e r t e d  

by  f l e x i b l e   pump  c h a m b e r   s u p p o r t   w a l l s   74  upon  pump 
c h a m b e r   135 .   I t   is   b e l i e v e d   t h a t   t he   d e l a y e d   o r  
c o n t i n u o u s   d i s c h a r g e   f e a t u r e   of  the   p r e s e n t   i n v e n t i o n  

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

s e c o n d   a f t e r   t r i g g e r   91  has   c e a s e d   to  be  p r e s s e d )   i s  

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

135  by  t he   e x p a n s i o n   of  t he   f l e x i b l e   s i d e   w a l l   137  a n d  

by  the   s p r i n g   d e f l e c t i o n   of  t he   f l e x i b l e   pump  c h a m b e r  

s u p p o r t   w a l l s   74.  I t   is   f u r t h e r   b e l i e v e d   t h a t   a n o t h e r  

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

f l u i d   f rom  t he   c l e a n i n g   s y s t e m   60  is  t he   f l u i d   p r e s s u r e  

d r o p   a c r o s s   t he   e x i t   h o l e ,   or  s a f e t y   c h e c k   v a l v e   86 

a s s o c i a t e d   w i t h   f i r s t   f l u i d   p a s s a g e w a y   81,   in  t h a t   t h i s  

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

c l e a n i n g   f l u i d   and  t he   d i a m e t e r   of  t he   e x i t   h o l e   of  t h e  

c l e a n i n g   s y s t e m   6 0 .  

R e f e r r i n g   to  FIGS.   6 - 1 0 ,   a l t e r n a t e   means   f o r  

c o n t r o l l i n g   the   c o l l a p s e   of  t he   c a r t r i d g e   64  a r e  

s h o w n .   I t   is  to  be  u n d e r s t o o d   t h a t   as  f l u i d   is  p u m p e d  

f rom  c a r t r i d g e   64,  i t   w i l l   g r a d u a l l y   c o l l a p s e   or  d e f o r m  

and  t h a t   s u c h   c o l l a p s e   is  e f f e c t u a t e d   in  p a r t   by  t h e  

v a r y i n g   w a l l   t h i c k n e s s e s   of  c a r t r i d g e   64.  I t   i s  

i m p o r t a n t ,   h o w e v e r ,   t h a t   c a r t r i d g e   64  d e f o r m   in  a  

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

c a r t r i d g e   64  may  become  t r a p p e d   t h e r e i n .   A c c o r d i n g l y ,  

a  s t i f f e n e d   s i d e   w a l l   or  s i d e   member   180  is  p r o v i d e d  

w h i c h   may  be  in  t he   form  of  a  s t i f f   l a b e l   182  o r  

l o n g i t u d i n a l ,   i n t e g r a l   r i b s   184  l o c a t e d   a l o n g   a  w a l l   o f  



c o n t a i n e r   or  c a r t r i d g e   64,   as  i l l u s t r a t e d   in  FIG.  6  a n d  

FIG.  7,  r e s p e c t i v e l y .   In  the   p r e f e r r e d   e m b o d i m e n t ,  

l a b e l   182  or  r i b s   184  c o v e r   a p p r o x i m a t e l y   one  h u n d r e d  

and  f i f t y   d e g r e e s   ( 1 5 0 ° )   of  t he   c i r c u m f e r e n c e   o f  

c a r t r i d g e   6 4 .  

R e f e r r i n g   to  FIG.  8,  t he   c a r t r i d g e   64  may  a l s o   b e  

p r o v i d e d   w i t h   a  hook  186,   w h i c h   may  be  b low  m o l d e d   o n  

t h e   l o w e r m o s t   s i d e   of  c a r t r i d g e   64.  Hook  186  may  b e  

l i n k e d   to  a  c l i p   ( n o t   shown)   w i t h i n   h o u s i n g   69,  t h e r e b y  

to  form  a  h i n g e   f o r   c a r t r i d g e   b o t t o m   169  to  p i v o t  

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

t h e   c o l l a p s e   of  c a r t r i d g e   64  a g a i n s t   t he   s i d e   t h e r e o f  

w h e r e   hook  186  is  l o c a t e d .  

Due  to  t he   s t i f f   s i d e   m e m b e r ,   i l l u s t r a t e d   as  a  

l a b e l   182  (F IGS .   9  and  1 0 ) ,   b o t t o m   169  c o l l a p s e s   o r  

f o l d s   u p w a r d   and  the   s i d e   of  c a r t r i d g e   64  o p p o s i t e  

l a b e l   182  c o l l a p s e s   or  f o l d s   i n w a r d ,   b o t h   a g a i n s t   t h e  

s i d e   of  c a r t r i d g e   64  h a v i n g   l a b e l   182  t h e r e o n .  

C a r t r i d g e   64  can  t h u s   be  s u b s t a n t i a l l y   e v a c u a t e d   o f  

c l e a n i n g   f l u i d   by  means   of  t he   a f o r e m e n t i o n e d  

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



1.  A  c l e a n i n g   wand  c o m p r i s i n g :  

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

e n d ,   and  a  c a v i t y   t h e r e i n   a d a p t e d   to  r e c e i v e   a  

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

end  of  s a i d   h o u s i n g ;  

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

at   s a i d   f i r s t   end  t h e r e o f ;  

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

w i t h i n   a  s l o t   in  s a i d   h o u s i n g ;  

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

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

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

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

s a i d   t u b e   h a v i n g   a  f i r s t   end  p r o x i m a t e   s a i d  

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

c o n n e c t e d   to  s a i d   l i n k a g e   m e c h a n i s m ,   s a i d   t u b e  

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

c a p s u l e   and  a  d i s c h a r g e   o r i f i c e   in  s a i d  



h o u s i n g   p r o x i m a t e   s a i d   f i r s t   end  of  s a i d   t u b e ,  

s a i d   l i n k a g e   m e c h a n i s m   i m p i n g i n g   a g a i n s t   s a i d  

c a p s u l e   to  d i s c h a r g e   c l e a n i n g   f l u i d   f rom  s a i d  

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

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

upon   d e p r e s s i o n   upon  s a i d   t r i g g e r .  

2.  The  c l e a n i n g   wand  of  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

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

s p r i n g   arm  and  an  end  cap  member   and  w h e r e i n   s a i d  

p i v o t a l   s w i n g   arm  is  in  o p e r a t i v e   e n g a g e m e n t   w i t h   s a i d  

t r i g g e r   and  s a i d   end  cap  m e m b e r .  

3.  The  c l e a n i n g   wand  of  c l a i m   2  f u r t h e r   c h a r a c t e r i z e d  

in  t h a t   s a i d   end  cap  member   f u r t h e r   c o m p r i s e s   a  

p r e s s u r e   t r a n s m i t t i n g   member  h a v i n g   a  n o z z l e   r e c e i v i n g  

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

c a p s u l e   t h e r e i n   and  w h e r e i n   s a i d   end  cap  member   f u r t h e r  

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

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

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

c a v i t y .  

4.  The  c l e a n i n g   wand  of  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

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

c o m p r i s i n g :  

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

a l t e r n a t e l y   e n g a g i n g   or  d i s e n g a g i n g   w i t h   o r  

f rom  s a i d   t r i g g e r   and  a  d o o r   in  s a i d   h o u s i n g  

m o v a b l e   to  a l l o w   a c c e s s   to  s a i d   c a v i t y ,  

w h e r e b y   s a i d   s l i d e   s w i t c h   is  in  a  f i r s t  



p o s i t i o n ,   s a i d   s l i d e   s w i t c h   is  e n g a g e d   w i t h  

s a i d   t r i g g e r   and  s a i d   d o o r   when  s a i d   s l i d e  

s w i t c h   is  in  a  s e c o n d   p o s i t i o n ,   and  s a i d   s l i d e  

s w i t c h   is  e n g a g e d   w i t h   s a i d   d o o r   a n d  

d i s e n g a g e d   f rom  s a i d   t r i g g e r   when  s a i d   s l i d e  

s w i t c h   is  in  a  t h i r d   p o s i t i o n .  

5.  The  c l e a n i n g   wand  of  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

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

a  b u t t o n   h a v i n g   an  e l o n g a t e   e n g a g e m e n t   m e m b e r  

c o n n e c t e d   t h e r e t o   in  o p e r a t i v e   e n g a g e m e n t  

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

e n g a g e m e n t   member   in  a p p r o x i m a t e l y   t he   c e n t e r  

of  s a i d   e n g a g e m e n t   m e m b e r ,   s a i d   e n g a g e m e n t  

member   h a v i n g   a  f i r s t   end  t o w a r d   s a i d   c l e a n i n g  

head   and  a  s e c o n d   end  t o w a r d   an  end  of  s a i d  

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

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

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

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

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

in  a p p r o x i m a t e l y   t he   c e n t e r   of  s a i d   b u t t o n  

s l o t ,   and  a  t h i r d   p o s i t i o n   t o w a r d   s a i d   end  o f  

s a i d   h o u s i n g   o p p o s i t e   s a i d   c l e a n i n g   h e a d ;  

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

s l o t   of  s a i d   h o u s i n g ,   s a i d   t r i g g e r   h a v i n g   a  

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

d i s e n g a g e m e n t   f rom  s a i d   f i r s t   end  of  s a i d  

e n g a g e m e n t   m e m b e r ;   a n d  

a  p i v o t a l   d o o r   in  s a i d   end  of  s a i d   h o u s i n g   o p p o s i t e  

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

member   f o r   a l t e r n a t e   e n g a g e m e n t   w i t h   o r  



d i s e n g a g e m e n t   from  s a i d   s e c o n d   end  of  s a i d  

e n g a g e m e n t   m e m b e r ,   s a i d   f i r s t   end  of  s a i d  

e n g a g e m e n t   member  e n g a g i n g   s a i d   n o t c h   and  s a i d  

s e c o n d   end  of  s a i d   e n g a g e m e n t   member   b e i n g  

d i s e n g a g e d   from  s a i d   s t o p   member  when  s a i d  

b u t t o n   is   in  s a i d   f i r s t   p o s i t i o n ,   to  i m p e d e  

p i v o t i n g   of  s a i d   t r i g g e r   and  p e r m i t   o p e n i n g   o f  

s a i d   d o o r ,   s a i d   f i r s t   end  of  s a i d   e n g a g e m e n t  

member   e n g a g i n g   s a i d   n o t c h   and  s a i d   s e c o n d   e n d  

of  s a i d   e n g a g e m e n t   member   e n g a g i n g   s a i d   s t o p  

member   when  s a i d   b u t t o n   is  in  s a i d   s e c o n d  

p o s i t i o n ,   to  impede   p i v o t i n g   of  s a i d   t r i g g e r  

and  impede   o p e n i n g   of  s a i d   d o o r ,   and  s a i d  

f i r s t   end  of  s a i d   e n g a g e m e n t   member   b e i n g  

d i s e n g a g e d   f rom  s a i d   n o t c h   and  s a i d   s e c o n d   e n d  

of  s a i d   e n g a g e m e n t   member   b e i n g   e n g a g e d   w i t h  

s a i d   s t o p   member   when  s a i d   b u t t o n   is  in  s a i d  

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

t r i g g e r   and  impede   o p e n i n g   of  s a i d   d o o r .  

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

wand  a c c o r d i n g   to  any  of  the   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s :   a  pump  i n t e g r a l  

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

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

c a p s u l e .  



7.  The  c a p s u l e   of  c l a i m   6  f u r t h e r   c h a r a c t e r i z e d   i n  

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

u p p e r   and  l o w e r   end  w a l l s   and  a  f l e x i b l e   s i d e   w a l l  

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

u p p e r   and  l o w e r   end  w a l l s   of  s a i d   pump  c h a m b e r   e a c h  

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

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

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

a c u t e   a n g l e   f rom  the   o u t e r   d i a m e t e r   to  t he   i n n e r  

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

j o i n e d   to  s a i d   f l e x i b l e   s i d e   w a l l   and  s a i d   i n n e r  

d i a m e t e r   of  one  of  s a i d   a n n u l a r   d i s k s   is  j o i n e d   to  s a i d  

c l e a n i n g   f l u i d   c a r t r i d g e   and  d e f i n e s   s a i d   f i r s t   f l u i d  

p a s s a g e .  

8.  The  c a p s u l e   of  c l a i m   6  c h a r a c t e r i z e d   in  t h a t   i t  

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

c a r t r i d g e .  

9.  The  c a p s u l e   of  c l a i m   8  c h a r a c t e r i z e d   in  t h a t   s a i d  

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

s t i f f e n e r   on  s a i d   c a r t r i d g e .  
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