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@  Cleaning  machine. 

Cleaning  machine  with  means  for  blasting  the  goods  to 
be  cleaned  by  means  of  liquid  containing  granules.  These 
granules  have  a  size  between  0.5  and  5  mm. 



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   m a c h i n e   w i t h  

means  f o r   b l a s t i n g   the   goods   to  be  c l e a n e d   by  means  o f  

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

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

pump  means  t he   s u c t i o n   s i d e   of  wh ich   is  c o n n e c t e d   t o  

the   l i q u i d   c o n t a i n e r   f o r   s u c k i n g - i n   l i q u i d ,   n o z z l e  

means  c o n n e c t e d   to  the   p r e s s u r e   s i d e   of  the   pump 

means  fo r   e j e c t i n g   l i q u i d   t o w a r d s   the  goods   in  t h e  

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

to  l i q u i d   s u p p l i e d   to  the   n o z z l e   m e a n s ,   and  f o r  

s e p a r a t i n g   g r a n u l e s   f rom  l i q u i d   e j e c t e d   from  t h e  

n o z z l e   m e a n s .  

C l e a n i n g   m a c h i n e s   in  which   b l a s t i n g   of  the  g o o d s  

to  be  c l e a n e d   is  a p p l i e d   a re   used  f o r   i n s t a n c e   f o r  

w a s h i n g   h e a v i l y   s o i l e d   goods   wi th   a d h e r e i n g   f o o d  

r e s i d u e s   wh ich   are  d i f f i c u l t   to  r e s o l v e   and  r e m o v e  

on ly   by  s p r a y i n g   l i q u i d   c o n t a i n i n g   c o n v e n t i o n a l   d i s h -  

w a s h i n g   d e t e r g e n t s .   In  a  p r i o r   a r t   e m b o d i m e n t  

(DAS  1 . 1 4 8 , 3 6 0 )   of  a  d i s h w a s h i n g   m a c h i n e   of  t h i s   t y p e ,  

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

g r a n u l e s   a re   l o c a t e d   on  a  g r i d   in  the  t r e a t m e n t   c h a m b e r  

be low  the   goods   to  be  w a s h e d ,   and  by  f o r c i n g   l i q u i d  

from  below  t h r o u g h   the   g r i d   s a i d   g r a n u l e s   a re   t h r o w n  

t o w a r d s   the   g a o d s   t o g e t h e r   w i th   the   l i q u i d .   The  a r r a n g e -  

ment  is  not   s a t i s f a c t o r y   b e c a u s e   the  l i q u i d   c o n t a i n i n g  

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

the   goods   to  be  w a s h e d  i n   such  a  m a n n e r   t h a t   an  

o p t i m a l l y   e f f e c t i v e   c l e a n i n g   of  the   goods   is  a c h i e v e d .  

In  a n o t h e r   e m b o d i m e n t   ( U . S .   1 , 7 6 1 , 4 9 2 )   g r a n u l e s   f o r m e d  

as  b a l l s   a re   i n t r o d u c e d   by  means  of  an  i n j e c t o r   i n t o  

the  l i q u i d   w h e n  i t   is  e j e c t e d   t o w a r d s   the   goods   to  be  

w a s h e d ,   and  a r e   t hen   s e p a r a t e d   from  the   l i q u i d   a g a i n  

by  means  of  a  g r i d   when  the  l i q u i d   l e a v e s   the   g o o d s ,  



to  be  f o r w a r d e d   to  t he   i n j e c t o r   by  means  of  s e p a r a t e  

c o n v e y o r   means  in  o r d e r   to  be  i n t r o d u c e d   i n t o   t h e  

l i q u i d   a g a i n .  

The  o b j e c t   of  the   i n v e n t i o n   is  to  o p t i m i z e   t h e  

c l e a n i n g   e f f e c t   o b t a i n e d   by  the  b l a s t i n g   in  a  c l e a n i n g  

m a c h i n e   of  t he   t ype   r e f e r r e d   to  a b o v e ,   and  t h i s   i s  

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

h a v i n g   a  s i z e   b e t w e e n   0 .5   and  5  mm. 

P r e f e r a b l y ,   the   g r a n u l e s   have  a  s p e c i f i c   g r a v i t y  

b e t w e e n   0 .8   and  1 . 9 ,   and  i t   is  a l s o   p r e f e r r e d   t h a t   t h e y  

have  a  maximum  mass  of  0 .2   g .  
In  o r d e r   to  i l l u s t r a t e   the  i n v e n t i o n   an  e m b o d i m e n t  

of  a  h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e   u s i n g   s u c h  

g r a n u l e s   w i l l   be  d e s c r i b e d   in  more  d e t a i l   b e l o w ,  

r e f e r e n c e   b e i n g   made  to  t he   a c c o m p a n y i n g   d r a w i n g s ,   i n  

w h i c h  



FIG.  1  is  a  v e r t i c a l   s e e t i o n a l   v iew  of  t h e  

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

fo r   s u p p l y i n g   the  goods   to  be  washed   to  t h e  

t r e a t m e n t   c h a m b e r   of  the   m a c h i n e ,   shown  in  s i d e  

v i e w ;  

FIG.  2  is  a  f r o n t   view  of  the  h e a v y - d u t y   d i s h -  

w a s h i n g   m a c h i n e   from  the  end  t h e r e o f   where   t h e  

c a r r i a g e   s h a l l   e n t e r ;  

FIG.  3  is  a  s i d e   view  of  the   h e a v y - d u t y   d i s h w a s h i n g  

m a c h i n e   and  shows  the  pump  means  and  d r i v e   m e a n s  
f o r   the   n o z z l e s ;  

FIG.  4  is  a  h o r i z o n t a l   s e c t i o n a l   view  of  the  h e a v y -  

- d u t y   d i s h w a s h i n g   m a c h i n e   and  shows  the  l o c a t i o n  

of  t he   c a r r i a g e   i n s i d e   the  t r e a t m e n t   c h a m b e r ;  

FIG.  5  is  a  c o r r e s p o n d i n g   h o r i z o n t a l   s e c t i o n a l   v i e w  

wi th   the   b o t t o m   of  the   t r e a t m e n t   c h a m b e r   shown  i n  

p l a n   v i e w ,   p a r t l y   in  s e c t i o n a l   v i e w ;  

FIG.  6  is  a  v e r t i c a l   s e c t i o n a l   view  of  the  l o w e r  

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

t a k e n   p e r p e n d i c u l a r l y   to  the  view  in  FIG.  1,  a n d  

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

from  the   l i q u i d   e j e c t e d   from  the  n o z z l e s ,   and  f o r  

s t o r i n g   the   g r a n u l e s ;  

FIG.  7  is  a  p e r s p e c t i v e   v iew  of  a  c a s s e t t e   f o r  

r e c e i v i n g   and  s t o r i n g   the   g r a n u l e s ;   a n d  

FIG.  8  i s  a   f r a g m e n t a r y   view  t a k e n   a l o n g   l i n e  

V I I I  -   VI I I   in  FIG.  6  and  i l l u s t r a t e s   the   c a s s e t t e  

in  end  view  as  seen   t o w a r d s   the  end  of  t he   c a s s e t t e ,  

which   opens   i n t o   the   pump  c h a m b e r .  

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

o u t e r   c a s s e t t e   10  in  which   a  t r e a t m e n t   c h a m b e r   12  f o r  

the  goods  to  be  washed   is  b o u n d e d   by  means  of  i n s i d e  

w a l l s   11.  For  t he   s u p p l y   of  the   goods  to  be  w a s h e d ,  

s u p p o r t e d   on  a  c a r r i a g e   13,  to  t h i s   t r e a t m e n t   c h a m b e r  

t h e r e   is  p r o v i d e d   in  c o n n e c t i o n   w i t h   an  e n t r a n c e   14 



which  can  be  c l o s e d   by  means  of  d o o r s   not  s h o w n ,  

a  c a r r i a g e   e l e v a t o r   by  means  of  which   the  c a r r i a g e   c a n  
be  l i f t e d   from  the  f l o o r   l e v e l   and  can  be  d i s p l a c e d  

i n t o   the   t r e a t m e n t   c h a m b e r .   The  c a r r i a g e   e l e v a t o r  

c o m p r i s e s   a  c r a d l e   15  which   can  be  d i s p l a c e d   h y d r a u -  

l i c a l l y   on  a  h o r i z o n t a l   s u p p o r t   r a i l   16  a r r a n g e d  

c e n t r a l l y   at  the  top  of  the   t r e a t m e n t   chamber   s a i d  

r a i l   p r o j e c t i n g   from  the  t r e a t m e n t   c h a m b e r   t h r o u g h  

the  e n t r a n c e   14.  The  c r a d l e   15  s u p p o r t s   a  v e r t i c a l l y  

moun ted   g u i d e   r a i l   17  on  wh ich   a  c r o s s - f o r m e d   l i f t  

s l i d e   18  can  be  d i s p l a c e d   h y d r a u l i c a l l y   up  and  d o w n .  

The  l i f t   s l i d e   has  a  number   of   hooks   19  to  e n g a g e   f r o m  

below  b r a c k e t s   20  on  the   c a r r i a g e   13  when  the   c r a d l e  

15  is  in  an  o u t e r   end  p o s i t i o n   on  the   s u p p o r t   r a i l   16 

and  the   l i f t   s l i d e   is  in  a  l o w e r   end  p o s i t i o n   on  t h e  

gu ide   r a i l   17  and  is  t hen   d i s p l a c e d   u p w a r d l y   to  l i f t  

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

by  dot  and  dash   l i n e s   so  t h a t   the   c a r r i a g e   c l e a r s   t h e  

s i l l   21  in  the   e n t r a n c e   14  at  s u c c e e d i n g   d i s p l a c e m e n t  

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

t h e r e o n   i n t o   the   t r e a t m e n t   c h a m b e r   12  from  the  o u t e r  

end  p o s i t i o n   to  an  i n n e r   end  p o s i t i o n   shown  by  dot  a n d  

dash  l i n e s   in  FIG.  1,  by  the   c r a d l e   15  b e i n g   d i s p l a c e d  

a l o n g   the   s u p p o r t   r a i l   16.  An  a b u t m e n t   22  is  p r o v i d e d  

on  the  g u i d e   r a i l   17  to  s u p p o r t   t he   c a r r i a g e   13  when  

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

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

h a n d l i n g   of  the   goods  to  be  w a s h e d   b e c a u s e   t h i s   g o o d s  

can  be  s h e l v e d   on  the   c a r r i a g e   at   d i f f e r e n t   c o l l e c t i n g  

p l a c e s   and  t h e n   e a s i l y   can  be  moved  i n t o   the   h e a v y - d u t y  

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

but  i t   is  of  c o u r s e   a l s o   p o s s i b l e   to  a r r a n g e   the   h e a v y -  

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

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

t r e a t m e n t   c h a m b e r .  



The  l o w e r   p o r t i o n   of  the  c a b i n e t   10  is  f o r m e d   a s  

a  l i q u i d   c o n t a i n e r   23  be low  the   t r e a t m e n t   c h a m b e r   1 2 ,  

and  t h i s   l i q u i d   c o n t a i n e r   is  e n l a r g e d   to  form  a  c l o s e d  

s u c t i o n   c h a m b e r   24  to  which   a  pump  25  d r i v e n   by  an  

e l e c t r i c   m o t o r   is  c o n n e c t e d   w i th   the  s u c t i o n   s i d e   t h e r e -  

o f .   The  p r e s s u r e   s i d e   of  the   pump  is  c o n n e c t e d   to  a 

p r e s s u r e   c o n d u i t   26  wh ich   in  t u r n   is  c o n n e c t e d   by 

d i s t r i b u t i o n   c o n d u i t s   27  to  a  number  of  n o z z l e s   28  

r o t a t a b l y   m o u n t e d   in  two  v e r t i c a l   rows  on  two  o p p o s i t e  

s i d e   w a l l s   of  the   t r e a t m e n t   c h a m b e r   in  n i c h e s   29  f o r m e d  

by  t h e s e   s i d e   w a l l s .   The  c o n n e c t i o n   b e t w e e n   the  n o z z l e s  

28  wh ich   a re   c r a n k e d ,   and  the  d i s t r i b u t i o n   c o n d u i t s   27 

is  p r o v i d e d   by  p i v o t   c o u p l i n g s   30.  For  the  r o t a t i o n  

of  the  n o z z l e s   t h e s e   a re   p r o v i d e d   w i t h   s p r o c k e t s   3 1 ,  a n d  

an  e n d l e s s   c h a i n   32  e n g a g e s   t h e s e   s p r o c k e t s   s a i d   c h a i n  

a l s o   r u n n i n g   o v e r   two  c o n d u c t i n g   s p r o c k e t s   33  at  the  t o p .  
One  of  t h e s e   c o n d u c t i n g   s p r o c k e t s   is  c o n n e c t e d   to  an 

e l e c t r i c   d r i v e   mo to r   34.  It  w i l l   be  seen   t h a t   the  c h a i n  

32  is  e x t e n d e d   a l t e r n a t i n g l y   at  one  s i d e   and  the  o t h e r  

of  the  s p r o c k e t s   31  so  t h a t   the   n o z z l e s   28  in  a  row 

are  d r i v e n   a l t e r n a t i n g l y   in  one  d i r e c t i o n   and  the  o t h e r .  

The  t r e a t m e n t   c h a m b e r   12  has  a  b o t t o m   35  which   i s  

p e r f o r a t e d   to  t he   e x t e n t   i t   c o v e r s   the   l i q u i d   c o n t a i n e r  

23.  I t   s l o p e s   as  a  f u n n e l   t o w a r d s   a  c e n t r a l   o p e n i n g   36 

c o v e r e d   by  a  g r i d   37.  The  t r e a t m e n t   c h a m b e r   12  c o m m u n i -  

c a t e s   w i t h   t h e . l i q u i d   c o n t a i n e r   t h r o u g h   the   o p e n i n g   3 6 ,  

not   d i r e c t l y   but   v ia   a  c a s s e t t e   38  shown  s e p a r a t e l y   i n  

FIG.  7.  The  c a s s e t t e   is  c o n n e c t e d   to  t he   o p e n i n g   36  a t  

a  s q u a r e   s o c k e t   39  and  a  c o n d u i t   p o r t i o n   40  of  t h e  

c a s s e t t e ,   h a v i n g   the   same  w i d t h   as  t he   s o c k e t ,   e x t e n d s  

t h r o u g h   the   s i d e   wa l l   41  of  the   c o n t a i n e r   23  i n t o   t h e  

c l o s e d   s u c t i o n   c h a m b e r   24  w h e r e i n   i t   o p e n s .   The  c a s s e t t e  

38  is  a r r a n g e d   to  be  e a s i l y   r e m o v a b l e   f rom  the   h e a v y -  

- d u t y   d i s h w a s h i n g   m a c h i n e   by  b e i n g   l i f t e d   at  the   s o c k e t  

39  and  b e i n g   w i t h d r a w n   t h r o u g h   the  o p e n i n g   36.  I t  



s e r v e s   as  a  m a g a z i n e   f o r   the  g r a n u l e s   used   as  an  

a d d i t i o n   to  the   l i q u i d   to  p r o v i d e   a  m e c h a n i c a l   w o r k i n g  

of  the  goods   to  be  w a s h e d   by  l i q u i d   b l a s t i n g .   The  

p e r f o r a t i o n   of  the   b o t t o m   35  c o n s i s t s   of  s u f f i c i e n t l y  

smal l   o p e n i n g s   so  as  no t   to  l e t   t h r o u g h   the   g r a n u l e s  

as  long  as  t h e y   a re   not   worn  due  to  the   use  t h e r e o f  

in  the  m a c h i n e   to  such   e x t e n t   t h a t   t h e y   a re   no  l o n g e r  

e f f e c t i v e   f o r   the  p u r p o s e   t h e r e o f   w h i l e   the   g r i d   37  on 

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

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

3 8 .  

The  c o n d u i t   p o r t i o n   40  of   the  c a s s e t t e   38  has  an  

upper   b o u n d i n g   wa l l   42  which   e x t e n d s   o v e r   the   e n t i r e  

w i d t h   of  t he   c a s s e t t e .   By  means  of  a  p a r t i t i o n   w a l l  

43  e x t e n d i n g   a n g u l a r l y   t h r o u g h   the  c o n d u i t   p o r t i o n   40 

t h e r e   is  d e f i n e d   a  p a s s a g e   44  the  o p e n i n g   of  which   a t  

the  end  c o n n e c t e d   to  t he   s o c k e t   39  has  the   same  w i d t h  

as  the  c o n d u i t   p o r t i o n   w h i l e   the  o p e n i n g   at   the  o t h e r  

end  i n d i c a t e d   at  45  and  o p e n i n g   i n t o   t he   s u c t i o n  

chamber   24  has  a  w i d t h   wh ich   is  on ly   h a l f   the   s a i d  

w i d t h .   G i l l   o p e n i n g s   46  p o s s i b l y   c o v e r e d   by  a  c l o s e -  

-meshed   n e t t i n g   to  r e t a i n   the   g r a n u l e s   in  the   c a s s e t t e  

are   p r o v i d e d   in  t he   s i d e   w a l l s   of  the   s o c k e t   39  and  t h e  

p a s s a g e   44  such   t h a t   w a t e r   can  pass   b e t w e e n   the  i n t e r i o r  

of  the  c a s s e t t e   38  and  the   l i q u i d   c o n t a i n e r   2 3 .  

The  p a r t i t i o n   wa l l   43  a l s o   d e f i n e s   a  p a s s a g e   47  i n  

the  c o n d u i t   p o r t i o n   40,   wh ich   is  open  a t   t he   b o t t o m -  

t h e r e o f   and  a l s o   o p e n s   i n t o   the   s u c t i o n   c h a m b e r   24 

t h r o u g h   an  o p e n i n g   48  of  the   same  s i z e   as  t he   o p e n i n g  
45.  A  p l a t e   v a l v e   49  is  d i s p l a c e a b l e   on  a  h o r i z o n t a l  

bar  50  and  is   of  a  s i z e   to  c o v e r   c o m p l e t e l y   o n l y   one  o f  

the  o p e n i n g s   45  and  48  at   a  t i m e ,   v i z .   when  i t   is  l o c a t e d  

at  one  and  the   o t h e r   end  p o s i t i o n   t h e r e o f ,   r e s p e c t i v e l y ,  

on  the  ba r   50.  In  i n t e r m e d i a t e   p o s i t i o n s   t he   v a l v e   c o v e r s  

each  o p e n i n g   more  or  l e s s .   Means  can  be  p r o v i d e d   f o r  



d i s p l a c e m e n t   of  the  v a l v e   49  m a n u a l l y   or  by  means  o f  

a  s e r v o   on  the  bar  50  but   such   means  wh ich   can  be  o f  

a  known  c o n s t r u c t i o n   a re   not   shown  h e r e .  

If  i t   is  a s sumed   t h a t   the   l i q u i d   c o n t a i n e r   23 

c o n t a i n s   l i q u i d   and  t h a t   the   g r a n u l e s   to  be  added  t o  

t h e   l i q u i d   from  the  b e g i n n i n g   are  c o n t a i n e d   in  t h e  

. c a s s e t t e   38  the  o p e n i n g   48  of  which  is  a s s u m e d   to  be 

c l o s e d   w h i l e   the  o p e n i n g   45  is  open ,   g r a n u l e s   w i l l   be 

c a r r i e d   by  the   l i q u i d   when  t h i s   is  s u c k e d - u p   by  t h e  

pump  25  from  the  s u c t i o n   c h a m b e r   24  b e c a u s e   the  s u c t i o n  

c h a m b e r   24  is  c o n n e c t e d   to  the   l i q u i d   c o n t a i n e r   23 

t h r o u g h   the   p a s s a g e   44  of  t h e . c a s s e t t e   o n l y .   Due  to  t h e  

f a c t   t h a t   the   l i q u i d   t h e n   w i l l   f low  i n t o   the   p a s s a g e  
44  from  the   s i d e s   t h r o u g h   the   g i l l   o p e n i n g s   46  t h e  

g r a n u l e s   w i l l   be  a g i t a t e d   by  t u r b u l e n c e   of  the  l i q u i d  

and  w i l l   be  c a r r i e d   away  by  the  l i q u i d   f low  to  t h e  

pump  w i t h o u t   b e i n g ' p a c k e d   in  the   p a s s a g e   44.  The  

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

n o z z l e s   28  at  the   p r e s s u r e   s i d e   of  the   pump  and  i s  

t h r o w n   t o w a r d s   the  goods   to  be  washed   on  the   c a r r i a g e  

13  in  o r d e r   to  p r o v i d e   the   c l e a n i n g   e f f e c t   t h e r e o f .  

L i q u i d   and  g r a n u l e s   as  we l l   as  a c c o m p a n y i n g   c o n t a m i -  

n a n t s   t h e n   f a l l   down  to  the   b o t t o m   35  of  the   t r e a t m e n t  

c h a m b e r   12  where   l i q u i d   and  g r a n u l e s   a re   s e p a r a t e d .   The  

g r a n u l e s   pas s   t h r o u g h   the   g r i d   37  and  the   o p e n i n g   36 

i n t o   the   c a s s e t t e   38  whe re   t h e y   are   a g a i n   c a r r i e d   away  

by  the   l i q u i d   as  t h i s   is  b e i n g   s u c k e d - u p   by  the  pump 

25  from  the   c o n t a i n e r   23  v ia   the   s u c t i o n   c h a m b e r   2 4 .  

The  a d v a n t a g e   of  a r r a n g i n g   the  s u p p l y   of  t h e  

g r a n u l e s   to  the  l i q u i d   in  t h i s   manner   is  above   a l l ,  

as  m e n t i o n e d   a b o v e ,   t h a t   t h e r e   w i l l   be  no  a c c u m u l a t i o n  

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

of  the   l i q u i d ,   but  a l s o   t h a t   the   a d d i t i o n   of  g r a n u l e s  

can  be  c o n t r o l l e d   and  can  be  b r o u g h t   to  c e a s e  

c o m p l e t e l y .   If  the   v a l v e   49  is  d i s p l a c e d   to  the  e n d  



p o s i t i o n   in  which  the  v a l v e   c o v e r s   the   o p e n i n g   45 

the  pump  w i l l   draw  l i q u i d   o n l y   from  the  c o n t a i n e r   23 

t h r o u g h   the   p a s s a g e   47  and  the  s u c t i o n   c h a m b e r   24,  a n d  

wi th   the   v a l v e   in  p o s i t i o n s   b e t w e e n   s a i d   two  e n d  

p o s i t i o n s   g r a n u l e s   w i l l   be  mixed  w i t h   the   l i q u i d   m o r e  

or  l e s s .   The  a d j u s t m e n t   of  the   v a l v e   is  p r e f e r a b l y  

c o n t r o l l e d   from  a  t i m e r   wh ich   c o n t r o l s   a l s o   o t h e r  

f u n c t i o n s   of  the  h e a v y - d u t y   d i s h w a s h i n g   m a c h i n e .  

When  the  pump  25  is  s u c k i n g   l i q u i d   t h r o u g h   t h e  

p a s s a g e   47,   the   l i q u i d   is  f o r c e d   to  pas s   f rom  t h e  

c o n t a i n e r   23  below  the  l o w e r   edge  51  of  the   s i d e   w a l l  

of  the   c a s s e t t e   38,  b o u n d i n g   t.he  p a s s a g e   47,   and  i t   i s  -  

p r e v e n t e d   t h e r e b y   t h a t   a i r   w i l l   be  s u c k e d - i n   by  t h e  

p u m p .  
The  g r a n u l e s   used  in  t he   h e a v y - d u t y   d i s h w a s h i n g  

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

of  p l a s t i c s   m a t e r i a l   such  as  Nylon   or  D e l r i n .   The 

g r a n u l e s   need  not  be  s p h e r i c a l   but   can  have  any  f o r m ;  

t h e y   can  c o m p r i s e   fo r   i n s t a n c e   s m a l l   p o l y h e d r o n s   o r  

c y l i n d e r s .   The  s u b s t a n t i a l l y   s p h e r i c a l   form  i s  

p r e f e r r e d , h o w e v e r ,   b e c a u s e   b a l l s   have  no  t e n d e n c y   o f  

a d h e r i n g   to  the  goods   to  be  w a s h e d   in  the   m a n n e r   t h a t  

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

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

g r a n u l e s   and  the  a d j u s t m e n t   of  o t h e r   f a c t o r s   a f f e c t -  

ing  the   c l e a n i n g   a c t i o n   of  the   g r a n u l e s   the   f o l l o w i n g  

s p e c i f i c a t i o n   is  g i v e n :  

Mass  of  the   g r a n u l e s   m a x . .   0 .2   g 

S i z e   of  the   g r a n u l e s   0 . 5 - 5   mm 

S p e c .   g r a v i t y   of  the   g r a n u l e s   0 . 8 - 1 . 9  

V e l o c i t y   of  the   g r a n u l e s   f r o m  

the   n o z z l e s   4 - 3 5   m / s e c  

N o z z l e   a r e a   0 . 3 - 3   cm2 

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

10  and  50  per   c e n t   by  vo lume  of  the   c i r c u l a t i n g  



l i q u i d   and  p r e f e r a b l y   s h o u l d   be  20  to  40  per  c e n t   by 
v o l u m e .  

E x c e l l e n t   r e s u l t s   have  been  o b t a i n e d   by  g r a n u l e s  

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

h a v i n g   a  d i a m e t e r   of  s u b s t a n t i a l l y   3  mm  when  w a s h i n g  
such   h e a v i l y   s o i l e d   goods  as  e x i s t   in  c a t e r i n g   c e n t e r s  

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

as  t r a y s ,   p a n s ,   d i s h - p l a t e s ,   e t c .   w h e r e   the   e x i s t i n g  

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

3  mm.  When  i m p i g n i n g   a g a i n s t   such  goods   b a l l s   h a v i n g  

a  d i a m e t e r   of  3  mm  can  e n t e r   i n t o   and  work  a l s o   t h e  

s m a l l e s t   e x i s t i n g   nooks   and  c o r n e r s   of  the   g o o d s .  

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

a b o v e ,   w h i c h   have  been  o b t a i n e d   f rom  e x p e r i e n c e ,  

have  been  f o u n d   to  p r o v i d e   op t imum  c l e a n i n g   a c t i o n  

when  D e l r i n   b a l l s   h a v i n g   a  d i a m e t e r   of  3  mm,  are   b e i n g  

u s e d :  

The  mass  of  the  b a l l s   0 . 0 1 9 4 6   g 
The  s p e c .   g r a v i t y   of  the   b a l l s   1 . 4 0  

V e l o c i t y   1 3 . 1 8   m / s e c  

N o z z l e   a r e a   1 . 2 6 7   c m  

Amount  of  b a l l s   ab t   35  per  c e n t  

by  v o l u m e  

S i n c e   the   c l e a n i n g   in  the   h e a v y - d u t y   d i s h w a s h i n g  

m a c h i n e   a c c o r d i n g   to  the  i n v e n t i o n   is  e f f e c t e d   by  t h e  

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

the   goods   to  be  washed   the  t e m p e r a t u r e   of  the   c i r c u l a t -  

ing  l i q u i d   can  be  kept   low  w i t h o u t   any  d e t r i m e n t a l  

e f f e c t   on  the   r e s u l t ;   on  the  c o n t r a r y ,   a  low  t e m p e r a t u r e  

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

p r o t e i n s   in  the  food   r e s i d u e s   c o a g u l a t e   and  a d h e r e   s t i l l  

f i r m e r   to  the   g o o d s .   By  means  of  the   g r a n u l e s   the  f o o d  

r e s i d u e s   a re   b r o k e n   and  c o m m i n u t e d   so  t h a t   t hey   can  be 

e a s i l y   r e m o v e d   by  the   c i r c u l a t i n g   l i q u i d .  

A  t y p i c a l   d i s h w a s h i n g   p r o g r a m   in  t he   h e a v y - d u t y  



d i s h w a s h i n g   m a c h i n e   a c c o r d i n g   to  the  i n v e n t i o n   c a n  

c o m p r i s e   the   f o l l o w i n g   d i f f e r e n t   s t e p s :  

1.  P r e r i n s i n g   at  a b o u t   38°C  w i t h o u t   g r a n u l e s  

f o r   30  s e c .  

2.  D i s h w a s h i n g   w i t h   g r a n u l e s   at  38°C  fo r   3  t o  

10  m i n .  

3.  F i n a l   r i n s i n g   at  380C  w i t h o u t   g r a n u l e s   f o r  

30  sec  f o r   r e t u r n i n g   the   g r a n u l e s   to  t h e  

c a s s e t t e   38  the  o p e n i n g   45  b e i n g   c l o s e d .  

4.  F i n a l   f l u s h i n g   at  90°C  w i t h o u t   g r a n u l e s  

f o r   15  sec  f o r   d i s i n f e c t i o n   of  the   g o o d s  

and  f o r   f a c i l i t a t i n g . .  d r a i n i n g   and  d r y i n g .  

When  l i q u i d   c o n t a i n i n g   g r a n u l e s   is  b e i n g   c i r c u l a t e d  

f r i c t i o n   h e a t   is  g e n e r a t e d   to  some  e x t e n t   by  t h e  

g r a n u l e s   i m p i g n i n g   a g a i n s t   t he   goods  to  be  w a s h e d ,   a n d  

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

can  be  s u f f i c i e n t   in  o r d e r   to  m a i n t a i n   the  t e m p e r a t u r e  

at   a b o u t   38°C  i f   the  l i q u i d   s u p p l i e d   has  s u b s t a n t i a l l y  

t h i s   t e m p e r a t u r e   from  the   b e g i n n i n g .  

In  the   s t e p s   1  to  3  the   same  l i q u i d   can  be  u s e d  

f o r   the   d i s h w a s h i n g .   For  c l e a n i n g   t h i s   l i q u i d   b e t w e e n  

t he   s t e p s   the   d i s h w a s h i n g   m a c h i n e   can  be  p r o v i d e d   w i t h  

a  h y d r o c y c l o n e   52  which   is  c o n n e c t e d   at   the   i n l e t   s i d e  

t h e r e o f   to  a  c o n d u i t   53  w h i c h   c o m m u n i c a t e s   w i th   t h e  

p r e s s u r e   c o n d u i t   26,  and  is  c o n n e c t e d   at  the   o u t l e t  

s i d e   t h e r e o f   to  a  c o n d u i t   54  o p e n i n g   i n t o   the   t r e a t -  

ment   c h a m b e r   12  so  t h a t   l i q u i d   w i t h o u t   g r a n u l e s   can  be  

pumped  t h r o u g h   the  h y d r o c y c l o n e   b e t w e e n   the  s t e p s   1  a n d  

2  and  b e t w e e n   the  s t e p s   2  and  3,  r e s p e c t i v e l y ,   or  p a r t  

of  t he   l i q u i d   can  be  pumped  c o n t i n u o u s l y   t h r o u g h   t h e  

h y d r o c y c l o n e   d u r i n g   the   s t e p s   1  and  3.  In  the   c y c l o n e  

e n t r a i n e d   food   r e s i d u e s   a re   s e p a r a t e d   and  d i s c h a r g e d  

to  a  d r a i n   55.  A f t e r   the   s t e p   3  the   l i q u i d   is  d i s -  

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

t he   t e m p e r a t u r e   90°C  is  s u p p l i e d   f o r  t h e   f i n a l   f l u s h i n g .  



All  t h e s e   o p e r a t i o n s   can  be  c o n t r o l l e d   from  the  t i m e r  
by  means   of  s o l e n o i d   v a l v e s .  



1.  C l e a n i n g   m a c h i n e   w i t h   means  fo r   b l a s t i n g   t h e  

goods  to  be  c l e a n e d   by  means  of  l i q u i d   c o n t a i n i n g  

g r a n u l e s ,   c  h   a  r  a  c  t  e  r   i  z  e  d   in  t h a t   t h e  

g r a n u l e s   have  a  s i z e   b e t w e e n   0 .5   and  5  mm. 

2.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the  g r a n u l e s   have  a 

s i z e   of  a b o u t   3  mm. 

3.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1  or  2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   g r a n u l e s   have  a 

s p e c i f i c   g r a v i t y   b e t w e e n   0 .8   and  1 . 9 .  

4.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   3 ,  

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

a  s p e c i f i c   g r a v i t y   of  a b o u t   1 . 4 .  

5.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  any  of  c l a i m s  

1  to  4,  c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e  

g r a n u l e s   have   a  maximum  mass  of  0 .2   g .  
6.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   5 ,  

c h  a  r  a  c  t  e  r   i  z  e  d   in  t h a t   the  g r a n u l e s   have  a 

mass  of  a b o u t   0 . 0 3   g .  
7.  C l e a n i n g   m a c h i n e   a c c o r d i n g   to  any  of  c l a i m s  

1  to  6,  c  h  a  r  a  c   t  e  r  i  z  e  d   in  t h a t   t h e  

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