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©  Combination  drain  pump  and  grinding  apparatus. 
©  A  combination  drain  pump/disposer  is  used  with  a 
vessel  such  as  a  dishwasher  and  includes  a  housing  (120) 
defining  a  pump  chamber  (126),  an  inlet  (70)  above  the 
housing  which  communicates  with  the  vessel,  a  pump  outlet 
(131)  extending  through  a  side  wall  (128)  of  the  chamber  and 
communicating  with  a  drain  line,  and  a  waste  impeller  (138) 
positioned  within  the  chamber.  The  impeller  (138)  includes  a 
disk-shaped  base  (139)  substantially  parallel  to  and  spaced 
slightly  above  the  floor  (129)  of  the  chamber,  a  plurality  of 
soil-sizing  holes  (152),  an  upstanding  rim  (141)  extending 
about  a  periphery  of  the  base  and  including  an  inner  wall 
(143)  defining  a  plurality  of  radially-extending,  substantially 
vertical  pumping  vanes  (150,151),  and  at  least  one  breaker 
tooth  (153)  extending  upwardly  from  the  base  and  posi- 
tioned  inwardly  of  the  rim.  The  housing  includes  a  cover 
plate  (157)  having  an  opening  concentric  with  the  impeller 
and  at  least  one  stationary  tooth  (161)  providing  a  vertical 
cutting  edge  (162,163)  extending  downwardly  adjacent  the 
inner  wall  such  that  rotation  of  the  impeller  causes  the 
cutting  edges  and  breaker  tooth  to  pass  by  the  stationary 
tooth  to  perform  a  shearing  and  cutting  function. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   w a r e w a s h i n g  

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

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

w h i c h   d r a i n   t h e   wash   c h a m b e r   and  g r i n d   f o o d .  

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

pumps  w h i c h   d r a i n   t h e   w a s h i n g   s o l u t i o n   f rom  t h e   s u m p  
of  t he   d i s h w a s h i n g   t a n k   and  a t   t h e   same  t i m e   g r i n d  

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

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

t h e   sump.   G e n e r a l l y   s p e a k i n g ,   t h e s e   s m a l l   d i s p o s e r s  
u s e d   in   d i s h w a s h e r s   h a v e   b e e n   d e s i g n e d   to   h a n d l e  

o n l y   " s o f t   f o o d s . "   T h e i r   p u r p o s e   was  p r i m a r i l y   t o  

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

of  wash   arm  n o z z l e s   in   t h a t   t y p e   of  d o m e s t i c   d i s h -  

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

t i o n ,   and  a l s o   to   g r i n d   any   s o f t   f o o d   en  r o u t e   to   a  

d r a i n ,   in   b o t h   f i l t e r e d   and   u n f i l t e r e d   s y s t e m s .  

H o w e v e r ,   t o o t h p i c k s ,   c h e r r y   and  o l i v e   p i t s ,  

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

or  s t r i n g y   o b j e c t s   a l s o   f i n d   t h e i r   way  i n t o   t h e   s u m p .  
U n l e s s   t h e y   a r e   t r a p p e d   by  a  c o a r s e   f i l t e r   c o v e r i n g  

t h e   i n l e t   to   t h e   d i s p o s e r ,   t h e y   c an   e n t e r   t h e   d r a i n .  

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

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

of  a  s o f t   f o o d   d i s p o s e r .   I f   e i t h e r   t h e   i m p e l l e r   o r  

s t a t o r   of   t h e   s o f t   f o o d   d i s p o s e r   i s   made  of  a  p l a s t i c  

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

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

If   a  c o a r s e   f i l t e r   i s   u s e d ,   i t   o f t e n   i n c l u d e s   l a b y -  

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

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

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

c o r n ,   p e a s ,   c h e r r y   p i t s ,   and   t h e   l i k e .   Corn   a n d  

p e a s   c an   be  g r o u n d   in   a  d i s p o s e r   e a s i l y   b e c a u s e   t h e y  



a r e   r e l a t i v e l y   s o f t ,   b u t   h a r d   i t e m s   such   as  c h e r r y  

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

d i s p o s e r s .  

I f   a  f l a t ,   c o a r s e   f i l t e r   were   u s e d ,   t h e  

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

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

c o r n   w o u l d   be  p a s s e d   to   t h e   d i s p o s e r .   H o w e v e r ,   a  

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

end  f i r s t   and  p a s s   s t r a i g h t   t h r o u g h   to  c a u s e   a  c l o g -  

g i n g   p r o b l e m .   W h i l e   some  t o o t h p i c k s   a r e   c a p a b l e   o f  

c r a c k i n g   a c r o s s   t h e   wood  g r a i n   e a s i l y   and  b e i n g  

g r o u n d   up  by  a  s o f t   f o o d   d i s p o s e r ,   many  have   a  l o n g  

g r a i n   of   s u c h   s t r e n g t h   t h a t   t h e y   a r e   e a s i l y   b e n t  

w i t h o u t   b e i n g   b r o k e n .   W h e t h e r   t o o t h p i c k s   a r e   t r a p p e d  

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

c a n n o t   be  c u t   up  by  t h e   s o f t   f o o d   d i s p o s e r   and  a r e  

t h u s   t r a p p e d   d o w n s t r e a m ,   t h e y   may  c r e a t e   p r o b l e m s .  

T r a p p e d   t o o t h p i c k s   b r i d g e   a c r o s s   o p e n i n g s   and  c a p t u r e  

o t h e r   s o i l .   I f   t h i s   o c c u r s   a t   t h e   d i s p o s e r   i t s e l f ,  

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

t h e   c o a r s e   f i l t e r ,   i t   may  r e s u l t   in  u n s a t i s f a c t o r y  

d i s h w a s h i n g .   The  r e a s o n   f o r   t h e   l a t t e r   i s   t h a t  

t r a p p e d   s o i l ,   by  b e i n g   u n a b l e   t o   d r a i n   f rom  t h e   d i s h -  

w a s h e r   a t   t h e   end   of   any   of   t h e   s e v e r a l   d i s c r e t e  

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

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

t h e   w a r e .   O b v i o u s l y ,   i f   t h i s   h a p p e n s   d u r i n g   t h e  

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

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

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

w h o l l y   s t a r v e d   of   a  w a t e r   s u p p l y .  

T h e r e   a r e   s e v e r a l   d e v i c e s   in  t h e   p r i o r   a r t  

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

g r i n d i n g   or   c o m m i n u t i n g   f u n c t i o n s .   T h e s e   d e v i c e s  

a r e   e q u i p p e d   w i t h   d r a i n   a n d / o r   wash   pump  i m p e l l e r s  

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



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

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

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

to   r e t a i n   t hem  and  c a u s e   c l o g g i n g   p r o b l e m s   in  t h e  

d r a i n   l i n e   or  wash   a r m .  

For  e x a m p l e ,   U . S .   P a t e n t   N o .  3 , 3 7 0 , 5 9 8  

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

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

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

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

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

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

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

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

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

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

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

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

w a r d l y   t o   t h e   i n l e t   to   t h e   d r a i n   t u b e   or   l i n e ,  

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

The  d r a i n   pump  a s s e m b l y   d i s c l o s e d   in   t h a t  

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

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

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

as  a  d i s p o s e r .   A  d i s a d v a n t a g e   o f   t h i s   d e s i g n   i s  

t h a t ,   to   o p e r a t e   e f f i c i e n t l y   as  a  pump  as  w e l l   as  a  

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

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

t h e   s t a t i o n a r y   s h r e d d e r   r i n g .   T h e r e f o r e ,   a d d i t i o n a l  

s p a c e   m u s t   be  p r o v i d e d   b e l o w   t h e   i m p e l l e r   to   a c c o m -  

m o d a t e   t h e   d r a i n   l i n e   i n l e t   t h e r e   as   w e l l   as  t o  

e x p o s e   t h e   b o t t o m   of  t h e   i m p e l l e r   to   t h e   s o l u t i o n   i n  

o r d e r   f o r   t h e   i m p e l l e r   to   p r o v i d e   t h e   n e e d e d   p u m p i n g  

a c t i o n .  

A n o t h e r   d i s a d v a n t a g e   w i t h   t h i s   d e v i c e   i s  

t h a t   some  of   t h e   f o o d   p a r t i c l e s   a r e   c o l l e c t e d   in   t h e  



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

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

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

d r a i n i n g   and   may  n o t   be  s u f f i c i e n t l y   r e d u c e d   in  s i z e  

t o   e l i m i n a t e   a  c l o g g i n g   p r o b l e m .  

U . S .   P a t e n t   No.  3 , 0 8 0 , 8 7 4   d i s c l o s e s   a  d i s h -  

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

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

s h r e d d e r   r i n g .   D u r i n g   d r a i n i n g ,   w a s h i n g   s o l u t i o n  

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

t h e   sump  of   t h e   d i s h w a s h i n g   t a n k   o n t o   t h e   r o t a t i n g  

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

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

i ng   to   c o m m i n u t e   t h e   f o o d   p a r t i c l e s .   A  d i v e r t e r  

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

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

d r a i n   c o n d u i t .  

W h i l e   t h i s   t y p e   o f   d e v i c e   may  s a v e   s p a c e   i n  

u t i l i z i n g   a  s i n g l e   i m p e l l e r ,   i t   p o s s e s s e s   s e v e r a l  

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

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

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

t h e   s t a t i o n a r y   s h r e d d e r   r i n g .   Once   t h e   s o l u t i o n   a n d  

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

n o t   s u b j e c t e d   t o   any  a d d i t i o n a l   p u m p i n g   a c t i o n   s i n c e  

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

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

v a n t a g e   i s   t h a t   t h e r e   i s   no  w e l l - d e f i n e d   f l o w   p a t h  

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

d r a i n i n g   m o d e s .   F l u i d   i s   pumped   r a d i a l l y   o u t w a r d l y  

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

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

u p w a r d   or   d o w n w a r d .   The  n u m b e r   of   s h a r p   t u r n s  

r e d u c e s   t h e   e f f i c i e n c y   of   t h e   p u m p .  

T h e r e   i s   a l s o   a  d i s a d v a n t a g e   common  to   b o t h  

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

p o n e n t s   o f   t h e   d r a i n   pump  m u s t   be  m a n u f a c t u r e d   a n d  



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

a re   d i m e n s i o n e d   to   p r o v i d e   l o o s e   t o l e r a n c e s   t o   a l l o w  

f o r   v a r i a t i o n s   in  s i z e   and  f i t .   T h u s ,   t h e r e   m u s t   o f  

n e c e s s i t y   e x i s t   a  gap   b e t w e e n   t h e   i m p e l l e r   p e r i p h e r y  

and  t h e   s h r e d d e r   r i n g   w h i c h   may  be  l a r g e   e n o u g h   t o  

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

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

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

or  o n l y   b e i n g   s h e a r e d   in   h a l f .  

Some  d i s h w a s h e r s   i n c l u d e   a  d r a i n   pump  w h i c h  

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

t h r o u g h   t h e   d r a i n   c o n d u i t .   For   e x a m p l e ,   U . S .   P a t e n t  

N o .  2 , 9 5 9 , 1 7 9   d i s c l o s e s   a  d i s h w a s h e r   in  w h i c h   t h e  

d r a i n   i m p e l l e r   and  w a s h i n g   i m p e l l e r   a r e   p o w e r e d   by  a  

r e v e r s i b l e   m o t o r .   When  t h e   i m p e l l e r   i s   r o t a t e d   i n  

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

by  f u n c t i o n i n g   as   an  a x i a l   f l o w   i m p e l l e r ,   p r o p e l l i n g  

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

sump  to   t h e   d r a i n   c o n d u i t .   When  r o t a t e d   in   t h e  

o p p o s i t e   d i r e c t i o n ,   t h e   i m p e l l e r   d o e s   n o t   p e r m i t  

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

a l l o w s   i t   to   be  r e c i r c u l a t e d   by  t h e   b l a d e s   of   t h e  

w a s h i n g   i m p e l l e r .  

A  d i s a d v a n t a g e   of  t h i s   d e v i c e   i s   t h a t   t h e r e  

i s   no  s t a t i o n a r y   member   t o   i n t e r a c t   w i t h   t h e   b l a d e s  

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

p i e c e s .   T h e r e f o r e ,   h a r d   or  s t r i n g y   o b j e c t s   s u s p e n d e d  
in  t h e   f l u i d   b e i n g   pumped   by  t h e   i m p e l l e r   may  n o t   b e  

c o m m i n u t e d   a t   a l l .   F u r t h e r m o r e ,   t h e r e   i s   no  m e a n s  

fo r   r e t a i n i n g   l a r g e   f o o d   p a r t i c l e s   in  t h e   v i c i n i t y  

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

u t e d   to   r e d u c e   t h e   l i k e l i h o o d   of  t h e i r   c l o g g i n g   t h e  

d r a i n .  

The  d e v i c e   d i s c l o s e d   in  t h a t   p a t e n t   p o s -  

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

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



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

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

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

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

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

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

f l u i d   pumped   to   f a c i l i t a t e   r e m o v a l   of  s o i l   d u r i n g  

d r a i n i n g .   H o w e v e r ,   n o n e   d i s c l o s e s   a  c o m b i n a t i o n  

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

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

f a c i n g   p u m p i n g   v a n e s   so  t h a t   s e e d s ,   t o o t h p i c k s ,  

g l a s s ,   and  s t r i n g y   o b j e c t s   c a n   be  s h e a r e d ,   and  c a n  

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

w e l l .  

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

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

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

s i z e ,   as   w e l l   as   h a r d e r   m a t e r i a l   s u c h   as  s e e d s ,  

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

v i c i n i t y   o f   t h e   c o m m i n u t i n g   a c t i v i t y   u n t i l   i t   i s  

s u f f i c i e n t l y   c o m m i n u t e d ;   and  w h i c h   i s   - c a p a b l e   o f  

c o m m i n u t i n g   l o n g   or   s t r i n g y   m a t e r i a l   w i t h o u t   t h e   u s e  

of   e x p e n s i v e ,   c l o s e l y - t o l e r a n c e d   p a r t s .  

The  c o m b i n a t i o n   d r a i n   pump  and  g r i n d i n g  

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

t i v e l y   as   a  pump  w h i l e   a t   t h e   same  t i m e   c o m m i n u t i n g  

f o o d   s o i l   p a r t i c l e s   and  o t h e r   m a t e r i a l   to   a  s i z e  

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

l i k e l i h o o d   of   i t   c l o g g i n g   t h e   c o n d u i t s   w h i c h   r e c e i v e  

t h e   f l u i d   pumped   f r o m   t h e   a s s e m b l y .   In  a d d i t i o n ,  

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

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

c i g a r e t t e   f i l t e r s   as   w e l l   as  r e l a t i v e l y   h a r d   m a t e r -  

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

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

t he   a s s e m b l y .   F u r t h e r m o r e ,   t h e   a p p a r a t u s   r e t a i n s  



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

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

s i z e   o f   t h e   p a r t i c l e s   p a s s i n g   t h r o u g h   t h e   pump.   T h e  

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

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

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

p a r t s .   T h e r e f o r e ,   t h e   a s s e m b l y   of   t h e   p r e s e n t  

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

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

m a c h i n e d   p a r t s ,   y e t   i s   as   e f f i c i e n t .  

A c c o r d i n g   to  one   e m b o d i m e n t   of   t h e   p r e s e n t  

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

sump  a t   t h e   b o t t o m   t h e r e o f ,   p r i m a r y   s p r a y   means   i n  

t h e   wash   c h a m b e r ,   and  a  d r a i n   s y s t e m   w h i c h   c o m m u n i -  

c a t e s   w i t h   a  d r a i n   l i n e   and   i n c l u d e s   a  d r a i n   p u m p  
and  a  d r a i n   pump  i n l e t   c o m m u n i c a t i n g   w i t h   t h e   s u m p  
i s   c h a r a c t e r i z e d   by  a  h o u s i n g   h a v i n g   a  c i r c u l a r   w a l l  

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

t h e   pump  i n l e t   a b o v e   t h e   c h a m b e r ,   a  pump  o u t l e t  

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

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

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

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

The  w a s t e   i m p e l l e r   has   a  d i s k - s h a p e d   b a s e   s u b s t a n -  

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

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

t h r o u g h ,   an  u p s t a n d i n g   r im   e x t e n d i n g   a b o u t   a  p e r i -  

p h e r y   of   t h e   b a s e   and  h a v i n g   an  i n n e r   w a l l   w i t h   a  

p l u r a l i t y   of   r a d i a l l y - e x t e n d i n g ,   s u b s t a n t i a l l y  

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

p l u r a l i t y   of   r a d i a l l y - e x t e n d i n g ,   s u b s t a n t i a l l y  

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

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



i n w a r d l y   of   t h e   r i m .   The  s t a t i o n a r y   t o o t h   h a s   a  

v e r t i c a l   c u t t i n g   e d g e   e x t e n d i n g   d o w n w a r d l y   a d j a c e n t  

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

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

t h e   c u t t i n g   e d g e   of   t h e   t o o t h .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   t h e   r im   i s   a  

c o n t i n u o u s   s t r u c t u r e   w i t h o u t   o p e n i n g s   of   any  k i n d  

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

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

f a s h i o n .   Each   m e m b e r   h a s   a  p a i r   o f   s u b s t a n t i a l l y  

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

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

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

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

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

The  pump  i n l e t   d e f i n i n g   means   p r e f e r a b l y   i s  

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

a b o u t   t h e   pump  i n l e t   o p e n i n g   and  i s   p o s i t i o n e d   a d j a -  

c e n t   t h e   i n n e r   w a l l   o f   t h e   i m p e l l e r .   T h i s   o v e r l a p -  

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

l i p   and  t h e   i n n e r   p e r i p h e r y   of   t h e   u p p e r   p o r t i o n   o f  

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

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

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

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

l e f t   b e h i n d :   T h e r e f o r e ,   r e l a t i v e l y   l o o s e   t o l e r a n c e s  

can   be  a l l o w e d   f o r   t h e   l i p   and  r im   w i t h o u t   r e s u l t i n g  

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

to   t h e   d r a i n   w i t h o u t   f i r s t   b e i n g   g r o u n d .  

A l s o   in   t h e   p r e f e r r e d   e m b o d i m e n t ,   t h e   d o w n -  

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

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

a d j a c e n t   t h e   i n n e r   w a l l   and  a d j a c e n t   t h e   b r e a k e r  

t o o t h   c a r r i e d   on  t h e   i m p e l l e r   b a s e .   The  s t a t i o n a r y  

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

w a l l   and  t h e   b r e a k e r   t o o t h   to   s h e a r   m a t e r i a l   s u s p e n -  
ded  in  t h e   f l u i d   e n t e r i n g   t h e   pump  c h a m b e r .   Due  t o  



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

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

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

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

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

s o i l - s i z i n g   o r i f i c e s   in   t h e   b a s e .  

S o i l   r e m a i n s   w i t h i n   t h e   cup   of  t h e   i m p e l l e r  

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

t h r o u g h   t h e s e   o r i f i c e s .   The  o r i f i c e s   a r e   s i z e d   s u c h  

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

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

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

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

i ng   r e g i o n   in  w h i c h   s o i l   i s   h e l d   u n t i l   r e d u c e d   i n  

s i z e   s u f f i c i e n t l y   by  t h e   i n t e r a c t i o n   of  t h e   c u t t i n g  

t e e t h ,   s t a t i o n a r y   t o o t h ,   and   b r e a k e r   t o o t h   to   p a s s  

t h r o u g h   t h e   s i z i n g   o r i f i c e s .  

S u b s t a n t i a l l y   a l l   of   t h e   c u t t i n g   i s   e f f e c t e d  

w i t h i n   t h e   c u p   of   t h e   i m p e l l e r   w h e r e   l i t t l e   or  n o  

p u m p i n g   a c t i o n   i s   p r o v i d e d .   O u t s i d e   of  t h e   c u p ,   t h e  

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

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

s u c t i o n   o u t s i d e   of   t h e   i m p e l l e r   to  d r aw  t h e   r e d u c e d  

s o i l   t h r o u g h   t h e   s i z i n g   h o l e s   of  t h e   f l o o r .   T h u s ,  

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

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

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

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

w i t h i n   t h e   pump  c h a m b e r .  

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

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

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

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

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

c h a m b e r .   S i n c e   t h e   i n n e r   and  o u t e r   w a l l s   of  t h e  

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



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

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

p r o v i d e   t h e   same  p u m p i n g   and   c o m m i n u t i n g   a c t i o n .  

T h e r e f o r e ,   when  r o t a t e d   by  a  r e v e r s i b l e   m o t o r ,   t h e  

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

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

p u m p i n g   and   g r i n d i n g   o p e r a t i o n   in   b o t h   a  f o r w a r d   a n d  

a  r e v e r s e   m o d e .  

The  w a l l   of   t h e   pump  c h a m b e r   in  t h e   p r e -  

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

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

t h e   i m p e l l e r   t h a n   t h e   r e m a i n d e r   of   t h e   w a l l ,   t h e r e b y  

f o r m i n g   a  c o n s t r i c t i o n   in   t h e   p a s s a g e w a y   w h i c h  

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

and  t h e   w a l l   of   t h e   pump  c h a m b e r .   D u r i n g   r o t a t i o n  

of   t h e   i m p e l l e r   in  one   d i r e c t i o n ,   t h i s   c o n s t r i c t e d  

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

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

t h r o u g h   i t ,   and  a t   t h e   same  t i m e   c r e a t e s   a  n e g a t i v e  

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

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

t h e   i m p e l l e r   in  an  o p p o s i t e   d i r e c t i o n   c r e a t e s   a  

p o s i t i v e   h e a d   a d j a c e n t   t h e   s e c o n d   o p e n i n g   and  a  

n e g a t i v e   h e a d   a d j a c e n t   t h e  f i r s t   o p e n i n g ,   t h e r e b y  

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

r e s t r i c t i n g   i t   t h r o u g h   t h e   f i r s t .  

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

i n v e n t i o n   t o   p r o v i d e   a  c o m b i n a t i o n   pump  and  g r i n d i n g  

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

d i s p o s e r   in   s e r i e s   w i t h   a  pump  w h i c h   d r a w s   g r o u n d  
s o i l   t h r o u g h   s i z i n g   o r i f i c e s   in   t h e   i m p e l l e r ;   t o  

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

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

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

an  e f f e c t i v e   p u m p i n g   and  g r i n d i n g   o p e r a t i o n ;   t o  



p r o v i d e   an  a p p a r a t u s   in  w h i c h   h a r d   m a t e r i a l s   s u c h   a s  

t o o t h p i c k s ,   s e e d s ,   and  g l a s s ,   as  w e l l   as  s o f t   a n d / o r  

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

c l o g g i n g ;   to   e l i m i n a t e   t h e   n e e d   f o r   a  k n o w n - t y p e   o f  

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

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

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

e n t r a c e w a y   in  more   t h a n   one   d i m e n s i o n   a c r o s s   t h e  

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

t o o t h p i c k s   and  a l s o   o b j e c t s   s u c h   as  c h e r r y   and   o l i v e  

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

g r i n d i n g ,   t h e r e b y   a v o i d i n g   t h e   t e n d e n c y   t h e r e o f   t o  

t r a p   s o i l ;   and  to   p r o v i d e   an  a p p a r a t u s   w h i c h   p e r f o r m s  

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

i m p e l l e r .  

O t h e r   o b j e c t s   and   a d v a n t a g e s   of   t h e   i n v e n -  

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

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

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  m o r e  

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

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

F i g .   1  i s   a  f r o n t   e l e v a t i o n   of  a - c o n v e n -  

t i o n a l   d i s h w a s h e r   w i t h   p o r t i o n s   p a r t i a l l y   b r o k e n  

away  to   r e v e a l   t h e   i n t e r i o r   of  t h e   d i s h w a s h e r   a n d  

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

t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   an  e l e v a t i o n   in  s e c t i o n   of   t h e  

wash  pump  and  t h e   c o m b i n a t i o n   d r a i n   pump  and  g r i n d i n g  

a p p a r a t u s   of  F i g .   1,  t h e   b a s e   p l a t e   b e i n g   t a k e n   i n  

s e c t i o n   a t   l i n e   2 -2   of   F i g .   5 ;  

F i g .   3  i s   an  e x p l o d e d   v i e w   of   t h e   wash   p u m p  
and  c o m b i n a t i o n   d r a i n   pump  and  g r i n d i n g   a p p a r a t u s   o f  

F i g .   2 ;  

F i g .   4a  and  4b  a r e   p e r s p e c t i v e   v i e w s   of   t h e  

i m p e l l e r   of   t h e   p r e s e n t   i n v e n t i o n ;  



F i g .   5  i s   a  p l a n   v i e w   o f   t h e   d r a i n   p u m p  

h o u s i n g   o f   t h e   p r e s e n t   i n v e n t i o n   t a k e n   a t   l i n e   5 - 5  

of   F i g .   2;  a n d  

F i g .   6  i s   a  p l a n   v i e w   of   t h e   c o v e r   p l a t e   o f  

t h e   p r e f e r r e d   e m b o d i m e n t .  

As  shown   in   F i g .   1,  a  w a r e w a s h i n g   m a c h i n e  

s u c h   as  a  d o m e s t i c   d i s h w a s h e r   50  i n c l u d e s   c o n v e n -  

t i o n a l   u p p e r   and  l o w e r   r a c k s   51,  52  f o r   s u p p o r t i n g  

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

w a r e ,   w i t h i n   a  t a n k   54.   Tank   54  s u b s t a n t i a l l y  

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

c h a m b e r   55  w i t h i n   d i s h w a s h e r   50  w h e r e   t h e   w a s h i n g  

and  r i n s i n g   o f   f o o d   w a r e   t a k e s   p l a c e .   The  f r o n t   o f  

t h e   c h a m b e r   55  i s   d e f i n e d   by  a  d o o r   ( n o t   s h o w n )  

w h i c h   c l o s e s   t h e   t a n k   54  d u r i n g   w a s h i n g   and  r i n s i n g  

of   t h e   f o o d   w a r e .  

As  shown  and  d e s c r i b e d   in   g r e a t e r   d e t a i l   i n  

U .S .   P a t e n t   No.  4 , 0 9 7 , 3 0 7 ,   i s s u e d   J u n e   27,  1 9 7 8 ,  

a s s i g n e d   t o   u s ,  

and  i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ,   d i s h w a s h e r   5 0  

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

of  a  r e c i r c u l a t i n g   pump  56,   p r i m a r y   s p r a y  a r m s   5 7  

m o u n t e d   on  a  f i x e d   s h a f t   58  ( s h o w n   in  F i g .   2 ) ,   a n d  

d r i v e   m o t o r   59  l i n k e d   to   a  r e c i r c u l a t i n g   pump  i m p e l -  

l e r   60  by  d r i v e   s h a f t   61.  A  sump  62  f o r m e d   in  t h e  

b o t t o m   o f   t h e   t a n k   54  c o m p r i s e s   p a r t   of   t h e   w a s h  

c h a m b e r   55,   and   t h e   r e c i r c u l a t i n g   pump  56  i s   p o s i -  

t i o n e d   w i t h i n   t h i s   s u m p .  

As  shown  in  F i g s .   2  and   3,  a  pump  h o u s i n g  

64  e n c l o s e s   b o t h   r e c i r c u l a t i n g   pump  56  and   t h e  

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

p r e f e r r e d   e m b o d i m e n t ,   g e n e r a l l y   d e s i g n a t e d   66.  T h e  

d r a i n   pump  and  g r i n d e r   66  p r e f e r a b l y   f o r m s   a  p a r t   o f  

a  d r a i n   s y s t e m   w h i c h   h a s   an  o p e n i n g   in   t h e   b o t t o m   o f  

t h e   sump  62  f o r   r e c e i v i n g   and  d r a i n i n g   t h e   wash   a n d  

r i n s e   f l u i d s   f r o m   t h e   d i s h w a s h e r   50,  t h r o u g h   a  d r a i n  



l i n e   68  h a v i n g   a  c h e c k   v a l v e   69  ( F i g .   1 ) ,   and  i n t o   a  

c o n v e n t i o n a l   h o u s e h o l d   d r a i n   ( n o t   s h o w n ) ,   f o r   e x a m -  

p l e .  

The  d r a i n   pump  i n l e t   70  i s   l o c a t e d   b e n e a t h  

t h e   r e c i r c u l a t i n g   pump  56  and  s e r v e s   as   t h e   i n l e t   t o  

t h e   d r a i n   s y s t e m .   The  r e c i r c u l a t i n g   pump  i n l e t   7 2  

i s   l o c a t e d   in  sump  62  s l i g h t l y   a b o v e   t h e   d r a i n   p u m p  
i n l e t   70.   I n l e t   72  i s   c o v e r e d   by  a  ma in   f i l t e r  

s c r e e n   74  w h i c h   i s   s  -  - ) o r t e d   by  t h e   o u t e r   e d g e   of   a  
c i r c u l a r   d i v i d e r   p l a t e   76,  w h i c h   f o r m s   a  p a r t   of   t h e  

pump  h o u s i n g   64,  to   p r e v e n t   f o o d   s o i l   d e b r i s   a n d  

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

i n l e t   72  and  b l o c k i n g   or  c l o g g i n g   t h e   j e t   s p r a y  
o r i f i c e s   in   t h e   s p r a y   a r m s   5 7 .  

The  d r a i n   pump  and   g r i n d i n g   a p p a r a t u s   66  

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

c i r c u i t   78  w h i c h   i n c l u d e s   a  f l u i d   i n l e t   c o n d u i t   84  

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

p a s t   t h e   r e c i r c u l a t i n g   pump  56  and  i n t o   a  s o i l  

c o l l e c t i n g   c h a m b e r   100  ( a l s o   shown  in   F i g .   3)  w h i c h  

is   m o u n t e d  a b o v e   t h e   r e c i r c u l a t i n g   pump-  and  has   a  

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

58  d e f i n e d   by  an  a n n u l a r   w a l l   102  and  a  c o n i c a l  

f l o o r   104 .   The  c o l l e c t i n g   c h a m b e r   100  i s   c o v e r e d   b y  

a  mesh  s c r e e n   86  w h i c h   p e r m i t s   f l u i d   w i t h i n   t h e  

c h a m b e r   to   f l o w   o u t w a r d l y   to   be  u t i l i z e d   by  t h e  

r e c i r c u l a t i n g   pump  56,  w h i l e   s t r a i n i n g   f o o d   s o i l  

f rom  i t   and  r e t a i n i n g   i t   w i t h i n   t h e   c h a m b e r .  

As  shown  in  F i g s .   2,  3,  and  5,  t h e   f l u i d  

i n l e t   c o n d u i t   84  i s   c o n t a i n e d   w i t h i n   t h e   pump  h o u s i n g  

64.  Pump  h o u s i n g   64  i n c l u d e s   a  l o w e r   h o u s i n g   b a s e  

p l a t e   120  and  an  u p p e r   s e c t i o n   122,   w h i c h   a r e   e s s e n -  

t i a l l y   s e p a r a t e d   by  t h e   d i v i d e r   p l a t e   76.  P l a t e   7 6  

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

p r i m a r y   s p r a y   m e a n s   and  t h e   d r a i n   s y s t e m .   B a s e  

p l a t e   120  d e f i n e s   a  p a s s a g e w a y   124  w h i c h   c o m p r i s e s   a  



c o n t i n u a t i o n   o f   t h e   sump  62  b e n e a t h   t h e   u p p e r   s e c t i o n  

122  t o   t h e   d r a i n   pump  i n l e t   70.  S i n c e   t h e   d r a i n  

pump  66  i s   c a p a b l e   of   g r i n d i n g   h a r d   o b j e c t s   s u c h   a s  

g l a s s ,   t o o t h p i c k s ,   s e e d s ,   b o n e s ,   and   t h e   l i k e ,   t h e  

p a s s a g e w a y   124  p r e f e r a b l y   d o e s   n o t   i n c l u d e   a  c o a r s e  

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

w a y .   I n s t e a d ,   p a s s a g e w a y   124  i s   r e l a t i v e l y   l o n g ,  

n a r r o w   in   a  v e r t i c a l   d i r e c t i o n ,   and  u n r e s t r i c t e d .  

The  c o m b i n a t i o n   d r a i n   pump  and  g r i n d i n g  

a p p a r a t u s   66  of   t h e   p r e f e r r e d   e m b o d i m e n t   i s   c o n t a i n e d  

w i t h i n   t h e   b a s e   p l a t e   120  and   i n c l u d e s   a  pump  c h a m b e r  

126  d e f i n e d   by  a  s u b s t a n t i a l l y   c i r c u l a r   w a l l   128  a n d  

a  f l o o r   1 2 9 .   The  b a s e   p l a t e   120  a l s o   i n c l u d e s   a  

d r a i n   c h a n n e l   130 ,   w h i c h   f o r m s   an  i n t e g r a l   p a r t   o f  

t h e   d r a i n   l i n e   68  and   c o m m u n i c a t e s   w i t h   t h e   p u m p  
c h a m b e r   126  a t   a  pump  o u t l e t   131  f o r m e d   in   t h e   w a l l  

1 2 8 .   The  b a s e   p l a t e   120  a l s o   d e f i n e s   a  s o i l   c o l l e c -  

t o r   c h a n n e l   132  w h i c h   f o r m s   an  i n t e g r a l   p a r t   of   t h e  

s o i l   c o l l e c t i n g   c i r c u i t   78  and  f l u i d   i n l e t   c o n d u i t  

84 .   The  s o i l   c o l l e c t o r   c h a n n e l   132  c o m m u n i c a t e s  

w i t h   t h e   pump  c h a m b e r   126  a t   a  s e c o n d   pump  o u t l e t  

133  w h i c h   i s   s p a c e d   f r o m   t h e   pump  o u t l e t   131 ,   b e s t  

s h o w n   in   F i g .   5.  The  w a l l   128  a l s o   i n c l u d e s   a  w a l l  

s e c t i o n   134  w h i c h   e x t e n d s   b e t w e e n   t h e   f i r s t   p u m p  
o u t l e t   131  and  t h e   s e c o n d   pump  o u t l e t   133 ,   and  i s  

l o c a t e d   b e n e a t h   t h e   p a s s a g e w a y   1 2 4 .   W a l l   s e c t i o n  

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

i s   l e s s   t h a n   t h a t   o f   t h e   r e m a i n d e r   o f   t h e   w a l l   1 2 8 .  

As  shown  in   F i g s .   2,  3,  and  5,  a  d r a i n  

i m p e l l e r ,   g e n e r a l l y   d e s i g n a t e d   138 ,   i s   m o u n t e d  

w i t h i n   t h e   pump  c h a m b e r   126  on  d r i v e   s h a f t   61  and  i s  

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

t h e   i m p e l l e r   and  t h e   c i r c u l a r   w a l l   1 2 8 .   The  i m p e l l e r  

i s   p o s i t i o n e d   w i t h i n   t h e   c h a m b e r   126  s u c h   t h a t   a  

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

and   w a l l   s e c t i o n   134  ( b e s t   shown  in   F i g .   5)  t h a t   i s  



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

way  a b o u t   t h e   i m p e l l e r .   As  shown  in  F i g s .   4a  a n d  

4b,  t h e   i m p e l l e r   138  i n c l u d e s   a  d i s k - s h a p e d   b a s e   1 3 9  

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

140  f o r m e d   a b o u t   i t s   p e r i p h e r y .   E a c h   m e m b e r   140  i s  

g e n e r a l l y   p l a t e - s h a p e d ,   and  t h e   m e m b e r s   a r e   a l t e r -  

n a t e l y   o v e r l a p p i n g   to   fo rm  a  c o n t i n u o u s   r im   1 4 1  

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

o n e s   142  of   t h e   u p t u r n e d   m e m b e r s   140  f o r m   an  i n n e r  

w a l l   1 4 3 .   The  i n n e r   m e m b e r s   142  e a c h   i n c l u d e  

o p p o s i n g ,   r a d i a l l y   e x t e n d i n g   v e r t i c a l   s u r f a c e s   1 4 4 ,  

145  w h o s e   r a d i a l l y   i n n e r   e d g e s   1 4 6 ,   1 4 7 ,   r e s p e c t i v e -  

l y ,   f o r m   t h e   c u t t i n g   e d g e s   of   t h e   i m p e l l e r   1 3 8 .  

S i m i l a r l y ,   t h e   r a d i a l l y   o u t e r   o n e s   148  o f  

t h e   u p t u r n e d   m e m b e r s   140  fo rm  an  o u t e r   w a l l   1 4 9 .  

Each  o u t e r   member   148  i n c l u d e s   o p p o s i n g ,   r a d i a l l y  

e x t e n d i n g   v e r t i c a l   s u r f a c e s   150 ,   151  w h i c h   a c t   a s  

t h e   v a n e s   of   t h e  i m p e l l e r   1 3 8 .  

The  b a s e   139  of   t h e   i m p e l l e r   138  i n c l u d e s   a  

p l u r a l i t y   of   s o i l - s i z i n g   h o l e s   152 ,   w h i c h   a r e   s p a c e d  

a b o u t   t h e   b a s e   in   a  c i r c u l a r   p a t t e r n .   As  shown  i n  

F i g s .   2,  4A,  and  4B,  t h e   b a s e   139  a l s o   i n c l u d e s  

b r e a k e r   t e e t h   153 ,   154  w h i c h   e x t e n d   u p w a r d l y   f r o m  

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

i n n e r   w a l l   1 4 3 .   The  b a s e   139  a l s o   i n c l u d e s   a  c e n t r a l  

hub  155  w h i c h   i s   l o c a t e d   c o n c e n t r i c a l l y   w i t h   r e s p e c t  

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

156  c a r r i e d   by  t h e   o u t p u t   s h a f t   61  of   t h e   pump  ( s h o w n  

in  F i g .   2 ) .  

As  b e s t   shown  in  F i g s .   2  and  3,  t h e   p u m p  

c h a m b e r   126  i s   c l o s e d   by  a  c o v e r   p l a t e   157  w h i c h   i s  

m o u n t e d   w i t h i n   a  r e c e s s   f o r m e d   in   t h e   b a s e   p l a t e   1 2 0  

a b o v e   t h e   f l o o r   129  of   t h e   pump  c h a m b e r .   The  c o v e r  

p l a t e   157  i n c l u d e s   a  c e n t r a l   o r i f i c e   w h i c h   d e f i n e s  

t h e   d r a i n   pump  i n l e t   70.  The  c o v e r   p l a t e   157  i n -  

c l u d e s   a  d o w n t u r n e d   l i p   158  w h i c h   e x t e n d s   a b o u t   t h e  



pump  i n l e t   70  and   i s   c u r v e d   d o w n w a r d   t o w a r d   t h e   b a s e  

139  o f   t h e   i m p e l l e r   1 3 8 .  

The  d o w n t u r n e d   l i p   158  i s   p o s i t i o n e d   t o  

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

w a l l   143  a t   an  u p p e r   p o r t i o n   t h e r e o f .   The  g a p  
f o r m e d   b e t w e e n   t h e   o u t e r   c i r c u m f e r e n t i a l   p e r i p h e r y  

of  t h e   d o w n t u r n e d   l i p   158  and  t h e   i n n e r   p e r i p h e r y   o f  

t h e   i n n e r   w a l l   143  o v e r l a p p e d   by  t h e   l i p ,   and   t h e  

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

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

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

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

t h e   d o w n t u r n e d   l i p   and  t h e   r im  of   t h e   i m p e l l e r .   T h e  

g a p   f o r m e d   c an   be  as  w i d e   as  0 . 0 3 0   i n c h e s   and   s t i l l  

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

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

d e f i n e d   by  t h e   i m p e l l e r   b a s e ,   139  and  r i m   141  f r o m  

f l o w i n g   t h r o u g h  t h e   g a p .  
The  c o v e r   p l a t e   157  a l s o   i n c l u d e s   a rms   1 5 9 ,  

160  w h i c h   e x t e n d   o v e r   and  c l o s e   t h e   d r a i n   c h a n n e l  

130  and  e x t e n d   o v e r   to   d e f i n e   an  o p e n i n g   i n   t h e   s o i l  

c o l l e c t o r   c h a n n e l   1 3 2 ,   r e s p e c t i v e l y .   As  shown  i n  

F i g s .   2,  3  a n d   6,  t h e   c o v e r   p l a t e   157  i n c l u d e s   a  

s t a t i o n a r y   t o o t h   161  w h i c h   i s   a t t a c h e d   to   and   e x t e n d s  

d o w n w a r d l y   f r o m   t h e   d o w n t u r n e d   l i p   1 5 8 .   The  s t a -  

t i o n a r y   t o o t h   161  i s   c u r v e d   to   f o l l o w   t h e   a r c u a t e  

c o n t o u r   o f   t h e   d o w n t u r n e d   l i p   158  in   t h e   s e c t i o n  

w h e r e   i t   i s   a t t a c h e d .   The  t o o t h   161  i n c l u d e s   a  p a i r  

of   o p p o s i n g   f a c e s   1 6 2 ,   1 6 3 .   As  shown  in  F i g .   2,  t h e  

t o o t h   161  e x t e n d s   d o w n w a r d l y   b e t w e e n   t h e   i n n e r  

p e r i p h e r y   of   t h e   i n n e r   w a l l   143  and   t h e   b r e a k e r  

t o o t h   1 5 3 .  

The  s p a c e   b e t w e e n   t h e   s t a t i o n a r y   t o o t h   1 6 1  

and  t h e   i n n e r   m e m b e r s   142  i s   s u f f i c i e n t l y   s m a l l   t h a t  

r o t a t i o n   of   t h e   i m p e l l e r   138  p r o v i d e s   a  s h e a r i n g  

a c t i o n   b e t w e e n   t h e   c u t t i n g   e d g e s   1 4 6 ,   147  o f   t h e  



i n n e r   m e m b e r s   142  and  t h e   r a d i a l l y   o u t e r   e d g e s   o f  

t h e   o p p o s i n g   f a c e s   162,   163 ,   r e s p e c t i v e l y ,   of   t h e  

s t a t i o n a r y   t o o t h .   The  s t a t i o n a r y   t o o t h   161  i s  

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

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

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

d e s c r i b e d   to   c o m m i n u t e   h a r d   o b j e c t s   s u c h   as   s e e d s ,  

t o o t h p i c k s ,   and   g l a s s .   In  a d d i t i o n ,   t h e   gap   b e t w e e n  

t h e   s t a t i o n a r y   t o o t h   161  and   t h e   b r e a k e r   t o o t h   1 5 3  

is   s u f f i c i e n t l y   c l o s e   so  t h a t   t h e   b r e a k e r   t o o t h  

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

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

s u c h   as  t h o s e   p r e v i o u s l y   d e s c r i b e d .   B r e a k e r   t o o t h  

154,   w h i c h   e x t e n d s   u p w a r d l y   f r o m   t h e   b a s e   139  of   t h e  

i m p e l l e r   138  t h r o u g h   t he   i n l e t   o p e n i n g   70,  a c t s  

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

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

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

The  o p e r a t i o n   of  t h e   p r e f e r r e d   e m b o d i m e n t  

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

a t i n g   mode  of  o p e r a t i o n   of   t h e   d i s h w a s h e r   50,  t h e  

d r i v e   m o t o r   i s   a c t i v a t e d   to   r o t a t e   t h e   o u t p u t   s h a f t ,  

and  h e n c e   t h e   i m p e l l e r   126 ,   in  a  c o u n t e r c l o c k w i s e  

d i r e c t i o n   as  i t   i s   shown  in  F i g .   5.  T h i s   c a u s e s   t h e  

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

sump  62  t h r o u g h   t h e   r e c i r c u l a t i n g   pump  72  and   o u t  

t h e   s p r a y   o r i f i c e s   in  t h e   p r i m a r y   s p r a y   a rms   5 7 .  

The  f l u i d   l e a v i n g   t h e   s p r a y   a rms   57  i m p i n g e s  

upon  t h e   f o o d   w a r e   c a r r i e d   in  t h e   u p p e r   and   l o w e r  

r a c k s   51,  52  w i t h i n   t h e   wash  c h a m b e r   55,  and  d i s -  

l o d g e s   f o o d   s o i l   and  o t h e r   d e b r i s   f r o m   t h e   w a r e .  

The  f l u i d   and  f o o d   s o i l   t h e n   f a l l s   f rom  t h e   f o o d  

ware   i n t o   t h e   sump  62  of  t h e   wash   c h a m b e r   55.   T h e  

c o n c e n t r a t i o n   of   f o o d   s o i l   and  o t h e r   d e b r i s   w i t h i n  

t h e   f l u i d   c o n t a i n e d   in  t h e   sump  62  i n c r e a s e s   as  a  

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



t h e   f o o d   wa re   w i t h i n   t h e   w a s h   c h a m b e r   55.  H o w e v e r ,  

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

t h e   sump  62  i s   n o t   p e r m i t t e d   to   e n t e r   t h e   r e c i r -  

c u l a t i n g   pump  i n l e t   72  s i n c e   t h e   f l u i d   e n t e r i n g   t h e  

i n l e t   i s   f i l t e r e d   t h r o u g h   t h e   ma in   f i l t e r   s c r e e n   7 4 .  

At  t h e   same  t i m e   t h a t   t h e   r e c i r c u l a t i n g  

pump  i s   p e r f o r m i n g   i t s   c l e a n s i n g   a c t i o n   upon  t h e  

f o o d   w a r e ,   w a s h i n g   s o l u t i o n   w i t h i n   t h e   sump  62,  a n d  

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

i t ,   f l o w s   f r o m   t h e   sump  t h r o u g h   t h e   p a s s a g e w a y   1 2 4 ,  

o v e r   t h e   c o v e r   p l a t e   1 5 7 ,   and   t h r o u g h   t h e   d r a i n   p u m p  
i n l e t   70  i n t o   t h e   d r a i n   pump  c h a m b e r   1 2 6 .   The  f l u i d  

f l o w i n g   t h r o u g h   t h e   i n l e t   70  i m p i n g e s   upon   t h e  

s p i n n i n g   b a s e   139  o f   t h e   r o t a t i n g   d r a i n   i m p e l l e r   1 3 8  

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

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

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

o t h e r   m a t e r i a l   w i t h i n   t h ' f l u i d   e n c o u n t e r s   t h e   s h e a r -  

i n g   a c t i o n   of   t h e   i n n e r   e d g e s   146  of   t h e   v e r t i c a l  

s u r f a c e s   144  of   t h e   i n n e r   m e m b e r s   142 ,   and  t h e  

r a d i a l l y   o u t e r   e d g e s   of   t h e   f a c e   163  of   t h e   s t a t i o n -  

a r y   t o o t h   161 .   In  a d d i t i o n ,   e l o n g a t e   o b j e c t s ,   s u c h  

as  t o o t h p i c k s   and  s m a l l   b o n e s ,   a r e   b r o k e n   up  by  t h e  

c o a c t i o n   of   t h e   b r e a k e r   t o o t h   153 ,   s t a t i o n a r y   t o o t h  

161 ,   and  t h e   a f o r e m e n t i o n e d   c u t t i n g   e d g e s   146 .   T h e  

f o o d   s o i l   i s   h e l d   w i t h i n   t h e   f o o d   g r i n d i n g   r e g i o n ,  

d e f i n e d   by  t h e   b a s e   and   r i m   of   t h e   i m p e l l e r ,   and  i s  

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

s t a t i o n a r y   t o o t h ,   i n n e r   m e m b e r s ,   and  b r e a k e r   t o o t h .  

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

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

s o i l   s i z i n g   h o l e s   152  a n d ,   as  a  r e s u l t   o f   t h e   c e n -  

t r i f u g a l   f o r c e   o f   t h e   s p i n n i n g   i m p e l l e r   138 ,   i s  

t h r o w n   a g a i n s t   t h e   w a l l   128  of   t h e   pump  c h a m b e r   1 2 6  

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

t h e   v a n e - l i k e   s u r f a c e s   150  o f   t h e   o u t e r   m e m b e r s   1 4 8  



in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n .   T h i s   f l u i d   i s   t h u s  

f o r c e d   to   f l o w   a l o n g   t h e   w a l l   128  to   t h e   s e c o n d   p u m p  

o u t l e t   133  and  s o i l   c o l l e c t o r   c h a n n e l   1 3 2 .   Once  t h e  

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

a  s u f f i c i e n t l y   s m a l l   s i z e ,   i t ,   t o o ,   f l o w s   t h r o u g h  
t h e   s o i l - s i z i n g   h o l e s   152  and  i s   c a r r i e d   w i t h   t h e  

w a s h i n g   s o l u t i o n   t h r o u g h   t h e   s e c o n d   pump  o u t l e t   1 3 3  

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

be  s t o r e d   w i t h i n   t h e   s o i l   c o l l e c t i n g   c h a m b e r   1 0 0 .  

Thus ,   t h e   c u p p e d   s h a p e   of   t h e   i m p e l l e r   138 ,   w h i c h  

d e f i n e s   t h e   f o o d   g r i n d i n g   r e g i o n   w i t h i n   t h e   p u m p  
c h a m b e r   126  w h i c h   i s   b o u n d e d   by  t h e   b a s e   139  and  r i m  

141  of   t h e   i m p e l l e r ,   h o l d s   f o o d   s o i l   and   o t h e r  

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

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

p a s s   t h r o u g h   t h e   s o i l   s i z i n g   h o l e s   1 5 2 .  

The  w a l l   s e c t i o n   134  w h i c h   p r o v i d e s   a  

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

b e t w e e n   t h e   f i r s t   pump  o u t l e t   131  and  t h e   s e c o n d  

pump  o u t l e t   133 ,   c r e a t e s   a  n e g a t i v e   p r e s s u r e   a r e a  

d e f i n e d   by  t h e   o u t e r   w a l l   149  of   t h e   i m p e l l e r   1 3 8 ,  

t h e   c o v e r   p l a t e   157 ,   and  t h e   f l o o r   129 ,   s i n c e   t h e  

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

f o r   t h e   r e s t   of   t h e   p a s s a g e w a y .   T h i s   n e g a t i v e  

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

f rom  f l o w i n g   t h r o u g h   t h e   f i r s t   pump  o u t l e t   131  a n d  

a l o n g   t h e   d r a i n   c h a n n e l   130  d u r i n g   t h i s   mode  o f  

o p e r a t i o n .   The  n e g a t i v e   p r e s s u r e   a r e a   i s   d o w n s t r e a m  

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

s e c o n d   pump  o u t l e t   1 3 3 .   T h e r e   i s   no  n e e d   f o r   a  

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

d r a i n   l i n e   68  d u r i n g   t h e   r e c i r c u l a t i n g   m o d e .  

In  t h e   p r e f e r r e d   e m b o d i m e n t ,   t h e   w a l l  

s e c t i o n   134  i s   s h a p e d   to   c r e a t e   s e v e r a l   i n c h e s   o f  

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

f i r s t   pump  o u t l e t   1 3 1 .   S h o u l d   t h e   mesh   s c r e e n   8 6  



( F i g .   2)  b e c o m e   p a r t i a l l y   c l o g g e d   w i t h   f o o d   s o i l ,  

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

i n l e t   c o n d u i t   84  and  s o i l   c o l l e c t o r   c h a n n e l   132  a n d  

r e d u c i n g   t h e   n e g a t i v e   h e a d   a t   t h e   o u t l e t   131 ,   t h e r e  

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

to   p r e v e n t   f l u i d   f rom  f l o w i n g   to   t h e   d r a i n , l i n e   6 8 .  

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

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

d r a w   f l u i d   o u t   o f   t h e   d r a i n   l i n e   68  and  i n t o   t h e  

pump  c h a m b e r   126 ,   t h e   c h e c k   v a l v e   69  i s   e m p l o y e d   t o  

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

b a c k   i n t o   t h e   pump  c h a m b e r .  

As  t h e   i m p e l l e r   128  i s   r o t a t e d   in  a  c o u n t e r -  

c l o c k w i s e   d i r e c t i o n ,   i t   i s   t h e   s u r f a c e s   150  of   t h e  

o u t e r   m e m b e r s   148  w h i c h   a c t   as  i m p e l l e r   v a n e s ,  

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

d i r e c t i o n .   D u r i n g ) t h i s   mode  o f   r o t a t i o n   t h e   s u r f a c e s  

151  do  n o t   a c t   upon   t h e   f l u i d   in  t h e   c h a m b e r   1 2 6 .  

S i m i l a r l y ,   t h e   i n n e r   c u t t i n g   e d g e s   146  a r e   i n t e r a c t -  

i ng   w i t h   t h e   s t a t i o n a r y   t o o t h   161  d u r i n g   t h i s   m o d e  

of  o p e r a t i o n ,   w h i l e   t h e   c u t t i n g   e d g e s   -147  of   t h e  

i n n e r   m e m b e r s   142  a r e   i n a c t i v e .  

A f t e r   t h e   d i s h w a s h i n g   m a c h i n e   50  has   c o m -  

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

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

d r i v e   m o t o r   59  r e v e r s e s   i t s   r o t a t i o n   of   t h e   d r i v e  

s h a f t   61  so  t h a t   t h e   r e c i r c u l a t i n g   pump  i m p e l l e r   6 0  

and  t h e   d r a i n   i m p e l l e r   138  r o t a t e   in  a  c l o c k w i s e  

d i r e c t i o n   as  v i e w e d   in   F i g .   5.  The  r e c i r c u l a t i n g  

pump  i m p e l l e r   60  i s   s h a p e d   so  t h a t   i t   d o e s   n o t   p u m p  
f l u i d   to   t h e   s p r a y   a rms   57  d u r i n g   t h i s   m o d e .  

H o w e v e r ,   c l o c k w i s e   r o t a t i o n   of   t h e   d r a i n  

pump  i m p e l l e r   138  c a u s e s   t h e   f l u i d   to   r o t a t e   in  a n  

o p p o s i t e   s e n s e   w i t h i n   t h e   pump  c h a m b e r   126  t h a n  

d u r i n g   t h e   r e c i r c u l a t i n g   m o d e .   In  t h e   d r a i n i n g   m o d e  

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



t h e   s h e a r i n g   a c t i o n   i s   b e t w e e n   t h e   c u t t i n g   e d g e s   1 4 7  

of  t h e   i n n e r   m e m b e r s   142  and  t h e   r a d i a l l y   o u t e r  

p o r t i o n   of   t h e   o p p o s i n g   f a c e   162  o f   t h e   s t a t i o n a r y  

t o o t h   1 6 1 .   The  c u t t i n g   e d g e s   146  and  t h e   o p p o s i n g  

f a c e   163  a r e   i n a c t i v e   d u r i n g   t h i s   mode  of   o p e r a t i o n .  

S i m i l a r l y ,   t h e   s u r f a c e s   151  of   t h e   o u t e r  

m e m b e r s   148  a c t   as  i m p e l l e r   v a n e s   t o   u r g e   t h e   f l u i d  

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

c h a m b e r   126  in  a  c l o c k w i s e   d i r e c t i o n .   The  c o n s t r i c -  

t i o n   b e t w e e n   t h e   o u t e r   p e r i p h e r y   of   t h e   i m p e l l e r   1 3 8  

and  t h e   w a l l   s e c t i o n   134 ,   w h i c h   now  i s   u p s t r e a m   o f  

s e c o n d   pump  o u t l e t   133  and  d o w n s t r e a m   of  f i r s t   p u m p  

o u t l e t   131 ,   c r e a t e s   a  n e g a t i v e   p r e s s u r e   a r e a   w h i c h  

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

131  and  a l o n g   t h e   d r a i n   c h a n n e l   1 3 0 ,   and  p r e v e n t s  

f l u i d   f l o w   i n t o   t h e   s e c o n d   pump  o u t l e t   133  and   s o i l  

c o l l e c t o r   c h a n n e l   1 3 2 .   S i n c e   t h e   r e c i r c u l a t i n g   p u m p  

i m p e l l e r   60  i s   no  l o n g e r   p u m p i n g   wash   f l u i d   o n t o   t h e  

f o o d   w a r e ,   m o s t   o f   t h e   wash   f l u i d   i s   in   t h e   sump  6 2 ,  

w h e r e   i t   d r a i n s   t h r o u g h   t h e   p a s s a g e w a y   124  to   t h e  

d r a i n   pump  66.  The  s o i l   c o l l e c t o r   c h a m b e r   1 0 0 ,  

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

c u l a t i n g   mode ,   i s   now  d r a i n e d   of   i t s   c o n t e n t s   s i n c e  

wash  f l u i d   i s   n o t   b e i n g   pumped  t h r o u g h   t h e   f l u i d  

i n l e t   c o n d u i t   84.  Now,  t h e   c o n t e n t s   f l o w   f r o m   t h e  

c h a m b e r   100  to  t h e   c o l l e c t o r   c h a n n e l   132 ,   w h e r e   i t  

i s   pumped   a r o u n d   t h e   pump  c h a m b e r   126  in  t h e   d r a i n  

c h a n n e l   130 .   T h u s ,   c l o c k w i s e   r o t a t i o n   of  t h e   i m p e l -  

l e r   138  c a u s e s   t h e   c o m m i n u t e d   f o o d   s o i l   and  o t h e r  

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

f l o w   t o   t h e   d r a i n   l i n e   6 8 .  

A l t h o u g h   in   t h e   p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n   t h e   pump  c h a m b e r   126  d e f i n e s   two  p u m p  
o u t l e t s   131 ,   133 ,   t h e   d r a i n   pump  and  g r i n d e r   66  c a n  

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

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



l i n e .   W i t h   s u c h   an  e m b o d i m e n t ,   a  pump  c h a m b e r   w o u l d  

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

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

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

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

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

Wi th   s u c h   an  e m b o d i m e n t ,   a  s i n g l e   d i r e c t i o n   p u m p  
m o t o r   c o u l d   be  u s e d .   A l t e r n a t i v e l y ,   t h e   d r a i n   p u m p  

and  g r i n d e r   of   t h e   i n v e n t i o n   c o u l d   be  u t i l i z e d   w i t h  

a  s i n g l e   o u t l e t   pump  c h a m b e r   and   d r i v e n   by  a  r e v e r -  

s i b l e   m o t o r .   In  s u c h   an  e m b o d i m e n t ,   i f   t h e   c o n f i g -  

u r a t i o n   of   t h e   d r a i n   pump  c h a m b e r   was  t h a t   o f   t h e  

p r e f e r r e d   e m b o d i m e n t   ( w i t h   a  c o n s t r i c t e d   s e c t i o n   1 3 4  

shown  in   F i g .   5)  r o t a t i o n   o f   t h e   i m p e l l e r   w o u l d   p u m p  

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

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

o p e n i n g   when  r o t a t e d   in   an  o p p o s i t e   d i r e c t i o n ,   t h u s  

a c t i n g   as  a  d r a i n   v a l v e .   H o w e v e r ,   a  c h e c k   v a l v e  

w o u l d   be  n e e d e d   f o r   r e a s o n s   p r e v i o u s l y   d i s c u s s e d .  

The  c o m b i n a t i o n   d r a i n   pump  and   g r i n d i n g  

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

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

can   w i t h s t a n d   c o n t a c t   w i t h   w a t e r   and  c l e a n i n g   a g e n t s .  

H o w e v e r ,   t h e   s t a t i o n a r y   t o o t h   161  and  t h e   d r a i n  

i m p e l l e r   138  p r e f e r a b l y   a r e   made  of   s t a i n l e s s   s t e e l  

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

c o r r o s i o n   r e q u i r e d   f o r   l o n g   l i f e .   The  l o w e r   h o u s i n g  

b a s e   p l a t e   120  may  be  made  f r o m   any  h a r d e n e d   m a t e r -  

i a l ,   b u t   p r e f e r a b l y   i s   made  f r o m   a  c a s t   p h e n o l i c .  

Many  t y p e s   of   t h e r m o p l a s t i c s   c a n   a l s o   be  u s e d .  

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

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

i t   i s   to   be  u n d e r s t o o d   t h a t   t h e   i n v e n t i o n   i s   n o t  

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

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

t h e   s c o p e   o f   t h e   i n v e n t i o n   as   d e f i n e d   in  t h e   a p p e n d e d  

c l a i m s .  



1.  A  d i s h w a s h e r   (50)   h a v i n g   a  wash  c h a m b e r  

(55)  and  a  sump  (62)   a t   t h e   b o t t o m   of   s a i d   c h a m b e r  

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

means   ( 5 6 , 5 7 )   f o r   r e c i r c u l a t i n g   and  s p r a y i n g   w a s h  

f l u i d   o n t o   f o o d   w a r e   in   s a i d   wash   c h a m b e r ;   and  a  

d r a i n   s y s t e m   c o m m u n i c a t i n g   w i t h   a  d r a i n   l i n e   ( 6 8 )  

and  i n c l u d i n g   a  d r a i n   pump  (66)  and  a  d r a i n   p u m p  

i n l e t   (70)  c o m m u n i c a t i n g   w i t h   s a i d   sump,   c h a r a c t e r -  

i z e d  b y :  

a  h o u s i n g   (64)  h a v i n g   a  c i r c u l a r   w a l l   ( 1 2 8 )  

and  a  f l o o r   (129)   d e f i n i n g   a  pump  c h a m b e r   ( 1 2 6 ) ;  

means   ( 1 5 7 )   d e f i n i n g   s a i d   i n l e t   (70)  a b o v e  

s a i d   c h a m b e r ;  

s a i d   h o u s i n g   h a v i n g   a  pump  o u t l e t   ( 1 3 1 )  

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

w i t h   s a i d   c h a m b e r   a n d  s a i d   d r a i n   l i n e ;  

a  w a s t e   i m p e l l e r   (138)   p o s i t i o n e d   w i t h i n  

s a i d   c h a m b e r   and  h a v i n g   a  d i s k - s h a p e d   b a s e   ( 1 3 9 )  

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

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

o r i f i c e s   (152)   t h e r e t h r o u g h ,   an  u p s t a n d i n g   r im   ( 1 4 1 )  

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

ing   an  i n n e r   w a l l   ( 143 )   h a v i n g   a  p l u r a l i t y   o f  

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

e d g e s   ( 1 4 6 , 1 4 7 )   and   an  o u t e r   w a l l   h a v i n g   a  p l u r a l i t y  

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

v a n e s   ( 1 5 0 , 1 5 1 ) ,   and  a  f i r s t   b r e a k e r   t o o t h   ( 1 5 3 )  

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

i n w a r d l y   of  s a i d   r i m ;  

a  s t a t i o n a r y   t o o t h   (161)   h a v i n g   a  v e r t i c a l  

c u t t i n g   e d g e   ( 1 6 2 , 1 6 3 )   e x t e n d i n g   d o w n w a r d l y   a d j a c e n t  

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

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

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

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

s a i d   c u t t i n g   e d g e   of   s a i d   t o o t h ,  



m e a n s   (61)  f o r   m o u n t i n g   s a i d   i m p e l l e r   f o r  

r o t a t i o n   a b o u t   a  v e r t i c a l   a x i s ;   a n d  

m e a n s   (59)  a s s o c i a t e d   w i t h   s a i d   m o u n t i n g  

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

2.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

s a i d   r im  (141)   c o m p r i s e s   a  p l u r a l i t y   of   i n n e r   a n d  

o u t e r   m e m b e r s   ( 1 4 2 , 1 4 8 )   a r r a n g e d   in  a  c o n t i n u o u s ,  

o v e r l a p p i n g   f a s h i o n ,   e a c h   member   h a v i n g   a  p a i r   o f  

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

s u r f a c e s   ( 1 4 4 , 1 4 5 , 1 5 0 , 1 5 1 )   s u c h   t h a t   s a i d   s u r f a c e s  

of   s a i d   i n n e r   m e m b e r s   i n c l u d e   s a i d   c u t t i n g   e d g e s  

( 1 4 6 , 1 4 7 ) ,   and   s a i d   s u r f a c e s   o f   s a i d   o u t e r   m e m b e r s  

c o m p r i s e   s a i d   v a n e s   ( 1 5 0 , 1 5 1 ) ;   a n d  

s a i d   s t a t o n a r y   t o o t h   (161)   i n c l u d e s   a  p a i r  

of   o p p o s i n g   f a c e s   ( 1 6 2 , 1 6 3 )   w h i c h   d e f i n e   s a i d   c u t t i n g  

e d g e   s u c h   t h a t   s a i d   i m p e l l e r   (138)   may  p e r f o r m   a  f o o d  

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

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

3.  An  a p p a r a t u s   as   c l a i m e d   in  c l a i m s   1  or   2 

f u r t h e r   c h a r a c t e r i z e d   by  a  s e c o n d   b r e a k e r   t o o t h  

(154)   e x t e n d i n g   u p w a r d l y   f r o m   s a i d   b a s e   (139)   a n d  

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

t o o t h   (153)   s u c h   t h a t   s a i d   s e c o n d   t o o t h   e x t e n d s   i n t o  

s a i d   i n l e t   (70)   so  t h a t   o b j e c t s   e x t e n d i n g   i n t o   s a i d  

o p e n i n g   a b o v e   s a i d   c h a m b e r   (126)   may  be  d i s l o d g e d   b y  
s a i d   s e c o n d   t o o t h   to   f a l l   t h r o u g h   s a i d   i n l e t .  

4.  An  a p p a r a t u s   as  c l a i m e d   in   c l a i m s   1,  2,  o r  

3  w h e r e i n   s a i d   c i r c u l a r   w a l l   (128)   i n c l u d e s   a  s u b -  

s t a n t i a l l y   c i r c u l a r   c o n t o u r   (134)   h a v i n g   a  m i n i m u m  

c l e a r a n c e   w i t h   s a i d   i m p e l l e r   (138)   a d j a c e n t   a  d o w n -  

s t r e a m   s i d e   o f   s a i d   o u t l e t   ( 1 3 1 ) ,   and  a  m a x i m u m  

c l e a r a n c e   ( 1 3 4 )   w i t h   s a i d   i m p e l l e r   a d j a c e n t   a n  

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



5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   1,  2,  3  o r  

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

c o v e r   p l a t e   ( 157)   p o s i t i o n e d   o v e r   s a i d   c h a m b e r   ( 1 2 6 )  

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

l e r   ( 1 3 8 ) ,   f o r m i n g   s a i d   i n l e t   ( 7 0 ) ,   s a i d   c o v e r   p l a t e  

h a v i n g   a  d o w n t u r n e d   l i p   (158)   e x t e n d i n g   a b o u t   s a i d  

i n l e t   and   p o s i t i o n e d   a d j a c e n t   s a i d  i n n e r   w a l l   ( 1 4 3 )  

of  s a i d   r i m   (141)   t h e r e b y   f o r m i n g   a  l a b y r i n t h   s e a l  

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

( 1 6 1 ) .  

6.  An  a p p a r a t u s   as   c l a i m e d   in  c l a i m s   1,  2,  3 ,  

4  or  5  f u r t h e r   c h a r a c t e r i z e d   by  s a i d   h o u s i n g   m e a n s  

i n c l u d i n g   a  s e c o n d   pump  o u t l e t   (133)   e x t e n d i n g  

t h r o u g h   s a i d   c i r c u l a r   w a l l   (128)   c o m m u n i c a t i n g   w i t h  

s a i d   c h a m b e r   (126)   and  s p a c e d   f r o m   s a i d   pump  o u t l e t  

( 1 3 1 ) ;   a n d  

m e a n s   (59)   f o r   r o t a t i n g   s a i d   i m p e l l e r   i n  

e i t h e r   a  f o r w a r d   or   a  r e v e r s e   d i r e c t i o n ,   s a i d  

r o t a t i n g   m e a n s   d r i v i n g   s a i d   m o u n t i n g   m e a n s   ( 6 1 ) .  

7.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   6  f u r t h e r  

c o m p r i s i n g   c o n d u i t   m e a n s   (78)  c o m m u n i c a t i n g   w i t h  

s a i d   s e c o n d   o u t l e t   (133)   and  w i t h   s o i l   c o l l e c t i n g  

means   ( 1 0 2 , 1 0 4 )  .  
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