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Apparatus  for  vapour  cleaning. 

©  An  extremely  wholly  small-sized  apparatus  for  cleaning 
mechanical  parts,  medical  instruments  and  other  objects,  us- 
ing  a  single  cleaning  space  which  permits  vapor  cleaning,  cool- 
ing  and  drying. 
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J i T L E   M O D I F I E D   
I 

s ee ,   f r o n t   R a g e :  

CLEANING  APPARATUS 

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  a  c l e a n i n g  

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

i n s t r u m e n t s   and  o t h e r   o b j e c t s .  

BACKGROUND  OF  THE  INVENTION:  

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

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

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

In  one  of  t h e m ,   a  v a p o r   c l e a n i n g   v e s s e l   and  a  c o o l i n g  

and  d r y i n g   v e s s e l   a r e   p o s i t i o n e d   in  a  t r a n s v e r s e  

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

t h a t   an  e x t r e m e l y   l a r g e   f l o o r   s p a c e   i s   n e e d e d .   As  a n  

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

d r a w b a c k   t h e r e   i s   known,   as  d i s c l o s e d ,   f o r   e x a m p l e ,   i n  

J a p a n e s e   U t i l i t y   M o d e l   L a i d   Open  No.  3 9 6 8 4 / 1 9 8 2 ,   a  

c l e a n i n g   a p p a r a t u s   in  w h i c h   two  s e p a r a t e   s p a c e s   a r e  

p r o v i d e d   in  a  v e r t i c a l   d i r e c t i o n ,   one  b e i n g   a  v a p o r  

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

p o r t i o n .   T h i s   a p p a r a t u s   is  a d v a n t a g e o u s   in  t h a t   t h e  

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

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

t h e   h e i g h t   of   t h e   a p p a r a t u s   i s   l a r g e .  
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SUMMARY  Or  THE  INVENTION:  

The  p r e s e n t   i n v e n t i o n ,   w h i c h   has   b e e n  

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

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

in  w h i c h   a  v a p o r   c l e a n i n g   p o r t i o n   and  a  c o o l i n g   a n d  

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

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

of   t h e   a p p a r a t u s   to   be  r e d u c e d .  

The  a b o v e   and  o t h e r   o b j e c t s ,   a d v a n t a g e s ,  

f e a t u r e s   and  u s e s   w i l l   become   more   a p p a r e n t   f rom  t h e  

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

a c c o m p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS: 

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

e m b o d i m e n t s   of   t h e   p r e s e n t   i n v e n t i o n ,   in  w h i c h :  

F i g .   1  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

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

F i g .   2  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

c o o l i n g   and  d r y i n g   in  t h e   f i r s t   e m b o d i m e n t ;  

F i g .   3  i s   a  s e c t i o n a l   v i e w   t a k e n   on  l i n e   A - A  

of  F i g .   2 ;  

F i g .   4  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

v-apor  c l e a n i n g   a c c o r d i n g   to  a  s e c o n d   e m b o d i m e n t ;  

-  2  -  
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F i g .   5  is   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

c o o l i n g   and  d r y i n g   in  t h e   s e c o n d   e m b o d i m e n t ;  

F i g .   6  i s   a  s e c t i o n a l   v i ew   t a k e n   on  l i n e   B - B  

of  F i g .   5 ;  

F i g .   7  is   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

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

F i g .   8  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

c o o l i n g   and  d r y i n g   in  t h e   t h i r d   e m b o d i m e n t ;  

F i g .   9  is   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

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

F i g .   10  i s   a  s e c t i o n a l   v i ew   s h o w i n g   a  s t a t e   o f  

c o o l i n g   and  d r y i n g   in  t he   f o u r t h   e m b o d i m e n t ;  

F i g .   11  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r  

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

f i f t h   e m b o d i m e n t ;  

F i g .   12  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

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

F i g .   13  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  s t a t e   o f  

c o o l i n g   and  d r y i n g   in  t he   f i f t h   e m b o d i m e n t .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS: 

A  f i r s t   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  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   1,  2  a n d  

3.  N u m e r a l   1  d e n o t e s   a  l i q u i d   c l e a n i n g   v e s s e l   c h a r g e d  

-  3  -  
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t r i c h l o r o e t h y l e n e .   A  h e a t e r   9  f o r   h e a t i n g   t h e   c l e a n i n g  
L i q u i d   2  as  n e c e s s a r y   to  p r o d u c e   c l e a n i n g   v a p o r   i s  
I n s e r t e d   in  t h e   l i q u i d   c l e a n i n g   v e s s e l   1  and  a  c l e a n i n g  
s t a n d   4  f o r   p u t t i n g   t h e r e o n   an  a r t i c l e   3  to  be  c l e a n e d  
is  a l s o   i n s e r t e d   in   t h e   same  v e s s e l   v e r t i c a l l y   m o v a b l y .  
'he  c l e a n i n g   s t a n d   4  is   f i x e d   to  a  l o w e r   end  of  a  

v e r t i c a l l y   m o v i n g   member   7  w h i c h   i s   a d a p t e d   to   m o v e  

v e r t i c a l l y   w i t h i n   a  c l e a n i n g   v e s s e l   body   5  in  i n t e r l o c k  
' i t h   a  l i f t   c y l i n d e r   6  p o s i t i o n e d   o u t s i d e   t he   c l e a n i n g  
e s s e l   body   5.  F u r t h e r ,   i t   has   a  p u s h i n g - u p   f r a m e   10  
or  p u s h i n g   up  an  i n n e r   l i d   8,  t h e   p u s h i n g - u p   f r a m e   10  

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

r  as  w i l l   be  e x p l a i n e d   l a t e r .   A  v a p o r   g e n e r a t i n g  
o r t i o n   12  w i t h   a  h e a t e r   11  i n s e r t e d   t h e r e i n   i s   d i s p o s e d  
n  a  p o s i t i o n   a d j a c e n t   to   t h e   l i q u i d   c l e a n i n g   v e s s e l   1 .  
i  u p p e r   s p a c e   13  of  t h e   v a p o r   g e n e r a t i n g   p o r t i o n   12  a n d  

v a p o r   i n l e t   o p e n i n g   14  f o r m e d   a b o v e   t h e   l i q u i d  

L e a n i n g   v e s s e l   1  a r e   i n t e r c o n n e c t e d   t h r o u g h   a  
> m m u n i c a t i o n   p o r t   15.  An  a n n u l a r   r e c e s s   17  c a p a b l e   o f  

r e i v i n g   t h e r e i n   a  s e a l i n g   l i q u i d   16  i s   f o r m e d   a l o n g   a n  
i t e r   p e r i p h e r y   of   t h e   v a p o r   i n l e t   o p e n i n g   14,   and  a  

^ e d / d i s c h a r g e   p i p e   18  f o r   f e e d i n g   and  d i s c h a r g i n g   t h e  
wa l ing   l i q u i d   16  i n t o   and  f rom  t h e   a n n u l a r   r e c e s s   17  i s  

1  — 
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: o n n e c t e d   to   t h e   a n n u l a r   r e c e s s   17.  The  r e e a / a i s c n a r g e  

) ipe   18  is   c o n n e c t e d   on  t he   o t h e r   s i d e   t h e r e o f   to  a  

: e e d / d i s c h a r g e   d e v i c e   s u c h   as  a  pump  or  a  w a t e r  

s e p a r a t o r   t h r o u g h   a  s o l e n o i d   v a l v e   20.  An  u p p e r   o u t e r  

p e r i p h e r a l   p o r t i o n   of  t h e   v a p o r   i n l e t   o p e n i n g   14  i s  

c o v e r e d   w i t h   an  a n n u l a r   p a r t i t i o n   w a l l   21  and  t h e  

I n t e r i o r   d e f i n e d   by  t he   a n n u l a r   p a r t i t i o n   w a l l   21  i s  

j s e d   as  a  c l e a n i n g   p o r t i o n   22  w h i c h   s e r v e s   as  b o t h   a  

^ a p o r   c l e a n i n g   p o r t i o n   and  a  c o o l i n g   and  d r y i n g   p o r t i o n .  

\  l o w e r   end  of  t h e   a n n u l a r   p a r t i t i o n   w a l l   21  is   i n s e r t e d  

i n t o   t h e   a n n u l a r   r e c e s s   17  so  t h a t   a  c o m m u n i c a t i n g  

p o r t i o n   23  i s   f o r m e d   b e t w e e n   t h e   w a l l   l o w e r   end  and  t h e  

b o t t o m   of  t he   a n n u l a r   r e c e s s   17.   When  t he   s e a l i n g  

l i q u i d   16  i s   f ed   i n t o   t he   a n n u l a r   r e c e s s   17  t h r o u g h   t h e  

f e e d / d i s c h a r g e   p i p e   18,  t h e   l o w e r   end  of  t he   a n n u l a r  

p a r t i t i o n   w a l l   21  i s   s e a l e d   by  t h e   s e a l i n g   l i q u i d   1 6 .  

B e t w e e n   t h e   a n n u l a r   p a r t i t i o n   w a l l   21  and  t he   c l e a n i n g  

v e s s e l   body  5  is   p r o v i d e d   a  c o o l i n g   p o r t i o n   24  f o r  

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

w i t h   c o o l i n g   w a t e r   f l o w i n g   t h e r e i n .   A  l i f t   o p e n i n g   25  

f o r   t h e   a r t i c l e   3  to   be  c l e a n e d ,   p r o v i d e d   a b o v e   t h e  

c l e a n i n g   p o r t i o n   22  f o r m e d   by  t h e   c o o l i n g   p o r t i o n   24  a n d  

t h e   a n n u l a r   p a r t i t i o n   w a l l   21,  i s   c o v e r e d   w i t h   t h e   i n n e r  

l i d   8  p u t   on  t h e   u p p e r   s u r f a c e   of  t h e   c l e a n i n g   v e s s e l  

-  b  -  
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body   5.  W i t h   a s c e n t   of  t h e   c l e a n i n g   s t a n d   4,  t h e   i n n e r  

l i d   8  i s   p u s h e d   up  in  an  o p e n i n g   d i r e c t i o n   by  means   o f  

t h e   p u s h i n g - u p   f r a m e   10.   The  u p p e r   s u r f a c e   of  t h e   i n n e r  

l i d   8  i s   c o v e r e d   w i t h   a  hood  27,   and  a  s t a n d   31  i s  

f o r m e d   in   a  p o s i t i o n   a d j a c e n t   to   an  e n t r a n c e   30  p r o v i d e d  

w i t h   a  s h u t t e r   2 8 .  

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

c o n s t r u c t i o n ,   l i q u i d   c l e a n i n g   can   be  done   u s i n g   t h e  

c l e a n i n g   l i q u i d   2  a f t e r   p l a c i n g   t h e   a r t i c l e   3  to   b e  

c l e a n e d   on  t h e   c l e a n i n g   s t a n d   4  c a p a b l e   of  b e i n g   m o v e d  

v e r t i c a l l y   by  t h e   l i f t   c y l i n d e r   6  and  s u b s e q u e n t  

i n s e r t i o n   t h e r e o f   i n t o   t h e   l i q u i d   c l e a n i n g   v e s s e l   1 .  

A f t e r   t h i s   l i q u i d   c l e a n i n g ,   t h e   c l e a n i n g   s t a n d   4  i s  

moved  u p w a r d   by  t h e   l i f t   c y l i n d e r   6  u n t i l   t h e   a r t i c l e   3 

is   p o s i t i o n e d   in   t h e   s p a c e   d e f i n e d   by  t h e   p a r t i t i o n   w a l l  

21 ,   and  v a p o r   c l e a n i n g   i s   p e r f o r m e d .   For   t he   v a p o r  

c l e a n i n g ,   t h e   s e a l i n g   l i q u i d   16  i s   f ed   f rom  t h e  

f e e d / d i s c h a r g e   p i p e   18  i n t o   t h e   a n n u l a r   r e c e s s   17 

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

o p e n i n g   14  f o r m e d   a b o v e   t h e   l i q u i d   c l e a n i n g   v e s s e l   1 ,  

w h e r e b y   t h e   l o w e r   end  of  t he   a n n u l a r   p a r t i t i o n   w a l l   2 1  

i s   i m m e r s e d   in  t h e   s e a l i n g   l i q u i d   16  in  t h e   a n n u l a r  

r e c e s s   17,   so  t h a t   t h e   c o m m u n i c a t i o n   b e t w e e n   t h e   c o o l i n g  

p o r t i o n   24  f o r   v a p o r   c o n d e n s i n g   and  t h e   i n n e r   s u r f a c e   o f  

-  6  -  
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:he  a n n u l a r   p a r t i t i o n   w a l l   21  t h r o u g h   t h e   c o m m u n i c a t i n g  

p o r t i o n   23  i s   c u t   o f f ,   t h u s   p e r m i t t i n g   t h e   c l e a n i n g  

zapor   to  f l o w   f r o m   t h e   v a p o r   g e n e r a t i n g   p o r t i o n   12  

a d j a c e n t   to  t h e   l i q u i d   c l e a n i n g   v e s s e l   1  i n t o   t h e  

: l e a n i n g   p o r t i o n   22  i n s i d e   t he   p a r t i t i o n   w a l l   21  t h r o u g h  

the  c o m m u n i c a t i o n   p o r t   15  and  f u r t h e r   t h r o u g h   t h e   v a p o r  

L n l e t   o p e n i n g   14.   The  c l e a n i n g   v a p o r   t h u s   i n t r o d u c e d  

i n t o   t h e   c l e a n i n g   p o r t i o n   22  c o n t a c t s   t h e   a r t i c l e   3  t o  

oe  c l e a n e d   to  e f f e c t   v a p o r   c l e a n i n g .   A f t e r   c o m p l e t i o n  

of  t h e   v a p o r   c l e a n i n g   o p e r a t i o n ,   t h e   s e a l i n g   l i q u i d   16 

is   d i s c h a r g e d   f r o m   t h e   a n n u l a r   r e c e s s   17  t h r o u g h   t h e  

f e e d / d i s c h a r g e   p i p e   18,   w h e r e b y   t h e   c o m m u n i c a t i n g  

p o r t i o n   23  i s   f o r m e d   b e t w e e n   t h e   l o w e r   end  of  t h e  

p a r t i t i o n   w a l l   21  and  t h e   b o t t o m   of  t h e   a n n u l a r   r e c e s s  

17.  The  c l e a n i n g   v a p o r   h e a v i e r   in   s p e c i f i c   g r a v i t y   t h a n  

t h e   a i r   i n s i d e   t h e   p a r t i t i o n   w a l l   21  i s   c o n d u c t e d  

t h r o u g h   t h e   c o m m u n i c a t i n g   p o r t i o n   23  to   t h e   c o o l i n g  

p o r t i o n   24,   w h e r e   t h e   v a p o r   i s   c o n d e n s e d   i n t o   l i q u i d .  

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

t h e   p a r t i t i o n   w a l l   21  d i s a p p e a r s   and  a t   t he   same  t i m e  

t h e   c l e a n i n g   p o r t i o n   22  i n s i d e   t h e   p a r t i t i o n   w a l l   21  i s  

c o o l e d   by  t h e   c o l d n e s s   of  t h e   c o o l i n g   p o r t i o n   24,   n o w  

r e a d y   f o r   c o o l i n g   and  d r y i n g   of  t h e   a r t i c l e   3.  A f t e r  

c o m p l e t i o n   of  t h e   c o o l i n g   and  d r y i n g   o p e r a t i o n ,   t h e  
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c l e a n i n g   s t a n d   4  i s   f u r t h e r   moved  u p w a r d   by  o p e r a t i o n   o f  

t h e   l i f t   c y l i n d e r   6,  so  t h a t   t h e   i n n e r   l i d   8  w h i c h   h a s  

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

e x t e r i o r   i s   p u s h e d   up  and  o p e n e d   by  t h e   p u s h i n g - u p   f r a m e  

10.  T h e n ,   t h e   s h u t t e r   28  i s   o p e n e d   and  t h e   a r t i c l e   3 

t h u s   c l e a n e d   i s   t a k e n   o u t   f rom  t h e   e n t r a n c e   30  o n t o   t h e  

s t a n d   31.   F u r t h e r ,   t h e   a r t i c l e   3  to   be  c l e a n e d   n e x t   i s  

pu t   o n t o   t h e   c l e a n i n g   s t a n d   4  t h r o u g h   t h e   e n t r a n c e   30  

and  l i f t   c y l i n d e r   6  i s   o p e r a t e d   d o w n w a r d ,   w h e r e b y   t h e  

a r t i c l e   3  i s   i n s e r t e d   i n t o   l i q u i d   c l e a n i n g   v e s s e l   1  a n d  

the   i n n e r   l i d   8  c l o s e s   t h e   l i f t   o p e n i n g   25  of  t h e  

c l e a n i n g   v e s s e l   b o d y   5  to  p r e v e n t   t h e   c l e a n i n g   v a p o r  

f rom  e s c a p i n g   to   t h e   e x t e r i o r .  

Thus   in   t h e   f i r s t   e m b o d i m e n t   d e s c r i b e d   a b o v e  

the  a n n u l a r   p a r t i t i o n   w a l l   21  i s   i n s e r t e d   i n t o   t h e  

s e a l i n g   l i q u i d   16  and  t h i s   s e a l i n g   l i q u i d   is   f ed   a n d  

i i s c h a r g e d   t h r o u g h   t h e   f e e d / d i s c h a r g e   p i p e   18  to  t h e r e b y  

>pen  and  c l o s e   t h e   c o m m u n i c a t i n g   p o r t i o n   2 3 .  

On  t h e   o t h e r   h a n d ,   in  t h e   s e c o n d   e m b o d i m e n t   o f  

:he  p r e s e n t   i n v e n t i o n   w h i c h   is   d i f f e r e n t   f rom  t h e   f i r s t  

; m b o d i m e n t ,   as  i l l u s t r a t e d   in  F i g s .   4,  5  and  6,  a  

s e a l i n g   p o r t i o n   32  i s   f o r m e d   a l o n g   t h e   o u t e r   p e r i p h e r y  

>f  a  v a p o r   i n l e t   o p e n i n g   14.  In  t h e   s e a l i n g   p o r t i o n   3 2 ,  

: h e r e   i s   f o r m e d   an  a n n u l a r   r e c e s s   17  c a p a b l e   o f  

o  -  
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r e c e i v i n g   t h e r e i n   a  s e a l i n g   l i q u i d   16  and  an  o v e r f l o w  

p i p e   33  is  c o n n e c t e d   to  t h e   a n n u l a r   r e c e s s   17,  a n d  

f u r t h e r   a  w a t e r   s e p a r a t o r   is   c o n n e c t e d   to   t he   o v e r f l o w  

p i p e   33.  An  u p p e r   o u t e r   p e r i p h e r y   of  t he   i n l e t   o p e n i n g  

14  w h i c h   is  f o r   t h e   c l e a n i n g   v a p o r ,   is   c o v e r e d   w i t h   a  

v e r t i c a l l y   m o v a b l e ,   a n n u l a r   p a r t i t i o n   w a l l   21,  and  t h e  

s p a c e   s u r r o u n d e d   w i t h   t h e   a n n u l a r   p a r t i t i o n   w a l l   21  i s  

u s e d   as  a  c l e a n i n g   p o r t i o n   22  w h i c h   s e r v e s   as  b o t h   a  

v a p o r   c l e a n i n g   p o r t i o n   and  a  c o o l i n g   and  d r y i n g   p o r t i o n .  

The  l o w e r   end  of  t h e   a n n u l a r   p a r t i t i o n   w a l l   21  i s  

o p p o s e d   to  t he   s u r f a c e   of  t he   s e a l i n g   l i q u i d   16  in  t h e  

a n n u l a r   r e c e s s   17  t h r o u g h   a  c o m m u n i c a t i n g   p o r t i o n   23  

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

t h e r e t h r o u g h ,   or  t h e   p a r t i t i o n   w a l l   21  i s   moved  d o w n w a r d  

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

l i q u i d   16  to  s e a l   t h e   c o m m u n i c a t i n g   p o r t i o n   23.  B e t w e e n  

t h e   a n n u l a r   p a r t i t i o n   w a l l   21  and  t h e   c l e a n i n g   v e s s e l  

b o d y   5  is  p r o v i d e d   a  c o o l i n g   p o r t i o n   24  f o r   v a p o r  

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

f l o w   of  c o o l i n g   w a t e r   t h e r e t h r o u g h .   A  l i f t   o p e n i n g   25  

f o r   t h e   a r t i c l e   3  to   be  c l e a n e d ,   p r o v i d e d   a b o v e   t h e  

c l e a n i n g   p o r t i o n   22  f o r m e d   by  t h e   c o o l i n g   p o r t i o n   24  a n d  

t h e   a n n u l a r   p a r t i t i o n   w a l l   21,  i s   c o v e r e d   w i t h   an  i n n e r  

l i d   8  p u t   on  an  u p p e r   s u r f a c e   of  a  c l e a n i n g   v e s s e l   b o d y  

-  9  -  
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5.  The  i n n e r   l i d   8  i s   p o s i t i o n e d   on  an  u p p e r   f r a m e   3 4  

p r o j e c t i n g   a b o v e   t h e   p a r t i t i o n   w a l l   21  and  i t   n o r m a l l y  

u r g e s   t h e   p a r t i t i o n   w a l l   21  d o w n w a r d   by  v i r t u e   of  i t s  

w e i g h t .   A  p u s h i n g - u p   s p r i n g   26  h a v i n g   a  r e s t o r i n g   f o r c e  

w e a k e r   t h a n   t h e   p u s h i n g - d o w n   f o r c e   of  t he   i n n e r   l i d   8 

b u t   e n o u g h   to   p u s h   up  t h e   p a r t i t i o n   w a l l   21  i t s e l f   i s  

i n t e r p o s e d   b e t w e e n   t h e   p a r t i t i o n   w a l l   21  and  t h e  

c l e a n i n g   v e s s e l   b o d y   5 .  

For   p e r f o r m i n g   v a p o r   c l e a n i n g   in  t he   a p p a r a t u s  

of   t h e   a b o v e   c o n s t r u c t i o n ,   t h e   l o w e r   end  of  t he   a n n u l a r  

p a r t i t i o n   w a l l   21  i s   i n s e r t e d   in  t h e   a n n u l a r   r e c e s s   1 7  

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

i n l e t   o p e n i n g   14,   w h e r e b y   i t   is   i m m e r s e d .   in  t h e   s e a l i n g  

l i q u i d   16  in  t h e   a n n u l a r   r e c e s s   17,   so  t h a t   t h e  

c o m m u n i c a t i o n   b e t w e e n   t h e   c o o l i n g   p o r t i o n   24  f o r   v a p o r  

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

p a r t i t i o n   w a l l   21  i s   c u t   o f f ,   t h u s   a l l o w i n g   t h e   c l e a n i n g  

p o r t i o n   22  i n s i d e   t h e   p a r t i t i o n   w a l l   21  to  be  f i l l e d  

w i t h   t h e   c l e a n i n g   v a p o r   f ed   f rom  t h e   v a p o r   g e n e r a t i n g  

p o r t i o n   12  a d j a c e n t   to   t h e   l i q u i d   c l e a n i n g   v e s s e l   1 

t h r o u g h   a  c o m m u n i c a t i o n   p o r t   15  and  f u r t h e r   t h r o u g h   t h e  

v a p o r   i n l e t   o p e n i n g   14.   The  c l e a n i n g   v a p o r   t h u s  

i n t r o d u c e d   i n t o   t h e   c l e a n i n g   p o r t i o n   22  c o n t a c t s   t h e  

a r t i c l e   3  to  be  c l e a n e d   to  e f f e c t   v a p o r   c l e a n i n g .   A f t e r  

-  10  -  



: o m p l e t i o n   of  t h e   v a p o r   c l e a n i n g   o p e r a t i o n ,   a  c l e a n i n g  

; t a n d   4  i n s e r t e d   in  t h e   c l e a n i n g   p o r t i o n   22  i n s i d e   t h e  

i n n u l a r   p a r t i t i o n   w a l l   21  is   moved  u p w a r d   w h e r e b y   a  

5 u s h i n g - u p   f r a m e   of  t h e   same  s t r u c t u r e   as  in  t h e  

p r e v i o u s   e m b o d i m e n t   p r o j e c t i n g   f r o m   an  u p p e r   s u r f a c e   o f  

:he  c l e a n i n g   s t a n d   4  i s   b r o u g h t   i n t o   c o n t a c t   w i t h   a n  

I n n e r   s u r f a c e   of  t h e   i n n e r   l i d   8  to  p u s h   up  and  open   t h e  

L a t t e r .   As  a  r e s u l t ,   t h e   p a r t i t i o n   w a l l   21  w h i c h   h a s  

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

Eorce   is   p u s h e d   up  by  t h e   r e s t o r i n g   f o r c e   of  t h e  

? u s h i n g - u p   s p r i n g   26,   w h e r e b y   t h e   c o m m u n i c a t i n g   p o r t i o n  

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

Eormed  b e t w e e n   t h e   l o w e r   end  of  t h e   a n n u l a r   p a r t i t i o n  

w a l l   21  and  t he   s u r f a c e   of  t he   c l e a n i n g   l i q u i d   in  t h e  

a n n u l a r   r e c e s s   17,   so  t h a t   t he   c l e a n i n g   v a p o r   d i s a p p e a r s  

u n d e r   t h e   same  a c t i o n   as  in  t he   p r e v i o u s   f i r s t  

e m b o d i m e n t ,   now  r e a d y   f o r   c o o l i n g   and  d r y i n g   of  t h e  

a r t i c l e   3 .  

In  t h e   a b o v e   s e c o n d   e m b o d i m e n t   t h e   s e a l i n g  

p o r t i o n   32  i s   f o r m e d   so  t h a t   t h e   c o m m u n i c a t i n g   p o r t i o n  

23  i s   c l o s e d   by  i n s e r t i n g   t he   l o w e r   end  of  t he   a n n u l a r  

p a r t i t i o n   w a l l   21  i n t o   t h e   s e a l i n g   l i q u i d   16  in  t h e  

a n n u l a r   r e c e s s   17.  Bu t   in  a  f u r t h e r   e m b o d i m e n t   w h i c h   i s  

d i f f e r e n t   f rom  t h e   p r e v i o u s   e m b o d i m e n t s ,   as  i l l u s t r a t e d  

-  11  -  
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m   F i g s .   7  and  8,  a  c o m m u n i c a t i n g   p o r t i o n   23  b e t w e e n   a  

v a p o r   i n l e t   o p e n i n g   14  and  a  c o o l i n g   p o r t i o n   24  can   b e  

c l o s e d   by  p r e s s u r e   c o n t a c t   of  a  s e a l i n g   p o r t i o n   32  

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

a n n u l a r   p a r t i t i o n   w a l l   21  h a v i n g   a  l o w e r   end  f o r m e d   as  a  

f l a n g e   p o r t i o n   35.   The  c o m m u n i c a t i n g   p o r t i o n   23  can   b e  

o p e n e d   by  r a i s i n g   t h e   p a r t i t i o n   w a l l   21  u n d e r   t h e   s a m e  

a c t i o n   as  in  t h e   p r e v i o u s   e m b o d i m e n t .  

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

h e r e i n a b o v e   t h e   l i q u i d   c l e a n i n g   v e s s e l   1  i s   p r o v i d e d  

b e l o w   t h e   c l e a n i n g   p o r t i o n   22,   i t   i s   n o t   a l w a y s  

n e c e s s a r y   to   do  so .   On ly   t h e   c l e a n i n g   p o r t i o n   22  may  b e  

p r o v i d e d   w i t h o u t   u s i n g   t h e   l i q u i d   c l e a n i n g   v e s s e l   1 .  

W h e t h e r   t h e   l i q u i d   c l e a n i n g   v e s s e l   1  i s   to  be  u s e d   o r  

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

of   c l e a n i n g .   M o r e o v e r ,   a l t h o u g h   in  e a c h   of  t he   a b o v e  

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

v a p o r   i n l e t   o p e n i n g   14  f rom  t h e   v a p o r   g e n e r a t i n g   p o r t i o n  

12  t h r o u g h   t h e   c o m m u n i c a t i o n   p o r t   15 ,   t h e   v a p o r  

g e n e r a t i n g   p o r t i o n   12  may  be  o m i t t e d   and  i n s t e a d   t h e  

c l e a n i n g   l i q u i d   2  may  be  h e a t e d   by  t h e   h e a t e r   9  in  t h e  

l i q u i d   c l e a n i n g   v e s s e l   1  to   g e n e r a t e   v a p o r .   In  t h i s  

c a s e ,   t h e   i m m e r s i o n   f o r   c l e a n i n g   of  t h e   a r t i c l e   3  i n t o  

t h e   c l e a n i n g   l i q u i d   2  i s   n o t   p e r f o r m e d ,   t h a t   i s ,   o n l y  

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

-  12  -  
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F u r t h e r ,   in  e a c h   or  t h e   a b o v e   e m D o a i m e n t s   ,  m e  

i o m m u n i c a t i n g   p o r t i o n   23  i s   p r o v i d e d   in  a s s o c i a t i o n   w i t h  

he  a n n u l a r   r e c e s s   17  and  t h e   s e a l i n g   p o r t i o n   32,   w h i c h  

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

> o r t i o n   12,  and  i t   i s   t h e r e b y   o p e n e d   and  c l o s e d .   Bu t   i n  

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

s m b o d i m e n t s ,   as  i l l u s t r a t e d   in  F i g s .   9  and  10,  an  u p p e r  

l a l f   of  a  c l e a n i n g   v e s s e l   body  5  i s   f o r m e d   as  a  c l e a n i n g  

p o r t i o n   22  and  a  c l e a n i n g   s t a n d   4  f o r   an  a r t i c l e   3  to   b e  

c l e a n e d   i s   i n s e r t e d   i n t o   t h e   c l e a n i n g   p o r t i o n   22  

7 e r t i c a l l y   m o v a b l y .   The  c l e a n i n g   s t a n d   4  i s   f i x e d   t o  

:he  l o w e r   end  of  a  v e r t i c a l l y   m o v a b l e   member   7  w h i c h   i s  

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

Dody  5  in  i n t e r l o c k   w i t h   a  l i f t   c y l i n d e r   6  p o s i t i o n e d  

o u t s i d e   t he   c l e a n i n g   v e s s e l   body  5.  And  a  p u s h i n g - u p  

Erame  10  f o r   p u s h i n g   up  an  i n n e r   l i d   8  p r o j e c t s   f rom  a n  

u p p e r   s u r f a c e   of  t h e   c l e a n i n g   s t a n d   4.  F u r t h e r ,   in  t h e  

i n t e r i o r   of  t h e   c l e a n i n g   v e s s e l   body   5,  an  a p p r o x i m a t e l y  

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

p a r t i t i o n   w a l l   21  and  t h e   i n s i d e   p o r t i o n   t h u s   d e f i n e d   b y  

t h e   same  w a l l   i s   u s e d   as  t h e   c l e a n i n g   p o r t i o n   22  w h i c h  

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

and  d r y i n g   p o r t i o n .   M o r e o v e r ,   an  a n n u l a r   e n g a g i n g  

f l a n g e   38  p r o j e c t s   in  a  h o r i z o n t a l   d i r e c t i o n   f rom  a n  
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i n n e r   p e r i p h e r a l   p o r t i o n   of  t h e   l o w e r   end  of  t h e   a n n u l a r  

p a r t i t i o n   w a l l   21.   W i t h   t h e   l o w e r   s u r f a c e   of  t h e  

a n n u l a r   e n g a g i n g   f l a n g e   38  is   e n g a g e d   an  u p p e r   end  of  a  

s p r i n g   37.   The  e n g a g i n g   f l a n g e   38 ,   t he   s p r i n g   37  a n d  

t h e   c l e a n i n g   s t a n d   4  i n t e r l o c k e d   w i t h   t h e   l i f t   c y l i n d e r  

5,  c o n s t i t u t e   means   f o r   m o v i n g   t h e   p a r t i t i o n   w a l l   2 1  

v e r t i c a l l y .   B e t w e e n   t h e   a n n u l a r   p a r t i t i o n   w a l l   21  a n d  

t he   c l e a n i n g   v e s s e l   b o d y   5  i s   p r o v i d e d   a  c o o l i n g  

p o r t i o n   24  f o r   v a p o r   c o n d e n s i n g   c o n s t i t u t e d   by  a  c o i l e d  

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

For   c a r r y i n g   o u t   v a p o r   c l e a n i n g   in  t h e  

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

1  i s   b r o u g h t   down  in  a  s t a t e   of  i t s   e n g a g e m e n t   w i t h   t h e  

e n g a g i n g   f l a n g e   38  of  t h e   a n n u l a r   p a r t i t i o n   w a l l   21  b y  

5 p e r a t i o n   of  t h e   l i f t   c y l i n d e r   6,  w h e r e b y   t h e   l o w e r   e n d  

)f  t h e   p a r t i t i o n   w a l l   21  is   i n s e r t e d   i n t o   a  c l e a n i n g  

- i g u i d   2  in  t h e   v a p o r   g e n e r a t i n g   p o r t i o n   12,   so  t h a t   t h e  

j o m m u n i c a t i o n   b e t w e e n   t h e   c o o l i n g   p o r t i o n   24  f o r   v a p o r  

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

> a r t i t i o n   w a l l   21  i s   c u t   o f f ,   t h u s   a l l o w i n g   t h e   c l e a n i n g  

> o r t i o n   22  i n s i d e   t h e   a n n u l a r   p a r t i t i o n   w a l l   21  to   b e  

: i l l e d   w i t h   t h e   c l e a n i n g   v a p o r   f rom  t h e   v a p o r   g e n e r a t i n g  

> o r t i o n   12.  The  c l e a n i n g   v a p o r   comes   i n t o   c o n t a c t   w i t h  

:he  a r t i c l e   3  to  e f f e c t   v a p o r   c l e a n i n g .   A f t e r  
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c o m p l e t i o n   of  t h i s   v a p o r   c l e a n i n g   o p e r a t i o n ,   t h e   l i f t  

c y l i n d e r   6  i s   a g a i n   o p e r a t e d   to   move  t h e   c l e a n i n g   s t a n d  

4  u p w a r d ,   so  t h a t   t h e   p a r t i t i o n   w a l l   21  i s   moved  u p w a r d  

by  t h e   b i a s i n g   f o r c e   of  t h e   s p r i n g   37,   w h e r e b y   a  

c o m m u n i c a t i n g   p o r t i o n   23  w h i c h   p e r m i t s   t h e   f l o w   of  v a p o r  

t h e r e t h r o u g h   i s   f o r m e d   b e t w e e n   t h e   l o w e r   end  of  t h e  

p a r t i t i o n   w a l l   21  and  t h e   s u r f a c e   of  t h e   c l e a n i n g   l i q u i d  

2.  The  c l e a n i n g   v a p o r   w h i c h   i s   h e a v i e r   in  s p e c i f i c  

g r a v i t y   t h a n   t h e   a i r   i n s i d e   t h e   p a r t i t i o n   w a l l   21,  i s  

c o n d u c t e d   t h r o u g h   t h e   c o m m u n i c a t i n g   p o r t i o n   23  i n t o   t h e  

c o o l i n g   p o r t i o n   24,   w h e r e   i t   i s   c o n d e n s e d   i n t o   l i q u i d .  

T h e r e f o r e ,   t h e   c l e a n i n g   v a p o r   in  t h e   c l e a n i n g   p o r t i o n   22  

i n s i d e   t h e   p a r t i t i o n   w a l l   21  d i s a p p e a r s   and  a t   t he   s a m e  

t i m e   t h e   c l e a n i n g   p o r t i o n   22  i n s i d e   t h e   p a r t i t i o n   w a l l  

21  i s   c o o l e d   by  t he   c o l d n e s s   of  t h e   c o o l i n g   p o r t i o n   2 4 ,  

now  r e a d y   f o r   c o o l i n g   and  d r y i n g   of  t h e   a r t i c l e   3.  U p o n  

c o m p l e t i o n   of  c o o l i n g   and  d r y i n g ,   t h e   a r t i c l e   3  i s   t a k e n  

o u t   o n t o   a  s t a n d   31  and  t h e   a r t i c l e   3  to   be  c l e a n e d   n e x t  

is   p u t   o n t o   t h e   c l e a n e d   s t a n d   4  t h r o u g h   an  e n t r a n c e   30  

and  t h e n   moved  d o w n w a r d   by  o p e r a t i o n   of  t h e   l i f t  

c y l i n d e r   6  ,  in  t h e   same  m a n n e r   as  in  t h e   p r e v i o u s  

e m b o d i m e n t s ,   w h e r e b y   t h e   a r t i c l e   3  i s   i n s e r t e d   i n t o   t h e  

c l e a n i n g   p o r t i o n   22  and  t h e   c l e a n i n g   s t a n d   4  comes   i n t o  

e n g a g e m e n t   w i t h   t h e   e n g a g i n g   f l a n g e   38,   and  t h e   l o w e r  
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No 

enu  01  w e   a n n u l a r   p a r t i t i o n   w a l l   21  i s   i n s e r t e d   i n t o  

t h e   c l e a n i n g   l i q u i d   2  to   c l o s e   t h e   c o m m u n i c a t i n g   p o r t i o n  

23 ,   t h e r e b y   p e r m i t t i n g   v a p o r   c l e a n i n g .  

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

i l l u s t r a t e d   in   F i g .   11,   means   f o r   m o v i n g   t h e   a n n u l a r  

p a r t i t i o n   w a l l   21  i s   c o m p o s e d   of  a  r o t a t a b l e   p u l l e y   4 0  

p r o v i d e d   a t   an  u p p e r   end  p o r t i o n   of  t h e   v e r t i c a l l y  

m o v i n g   member   7  and  a  r o p e   41  h a v i n g   a  b a s e   end  p o r t i o n  

f i x e d   to   an  u p p e r   end  p o r t i o n   of  t h e   p a r t i t i o n   w a l l   2 1 .  

\  f o r e   end  p o r t i o n   of  t h e   r o p e   41  i s   c o n d u c t e d   t h r o u g h  

the   p u l l e y   40  to   t h e   e x t e r i o r   of  t h e   c l e a n i n g   v e s s e l  

sody   5  and  i s   c o n n e c t e d   to   and  p u l l e d   up  by  a  c y l i n d e r  

3 e v i c e   or  any  o t h e r   s u i t a b l e   d e v i c e ,   w h e r e b y   t h e  

p a r t i t i o n   w a l l   21  i s   k e p t   s u s p e n d e d   w i t h i n   t h e   c l e a n i n g  

/ e s s e l   body   5 .  

In  t h e   a p p a r a t u s   of  F i g .   11 ,   when  t h e   r o p e   4 1  

Is  l o o s e n e d ,   t h e   a n n u l a r   p a r t i t i o n   w a l l   21  g o e s   down  b y  

v i r t u e   of   i t s   own  w e i g h t   and  t h e   l o w e r   end  p o r t i o n  

: h e r e o f   i s   i n s e r t e d   i n t o   t h e   c l e a n i n g   l i q u i d   2  to   c l o s e  

:he  c o m m u n i c a t i n g   p o r t i o n   23,   w h e r e b y   t h e   c o m m u n i c a t i o n  

> e t w e e n   t h e   c o o l i n g   p o r t i o n   24  f o r   v a p o r   c o n d e n s i n g   a n d  

:he  i n n e r   s u r f a c e   of  t h e   p a r t i t i o n   w a l l   21  is   c u t   o f f ,  

so  t h a t   t h e   a r t i c l e   3  i s   v a p o r - c l e a n e d   in  t h e   s a m e  

l a n n e r   as  in  F i g .   9.  N e x t ,   by  p u l l i n g   t h e   r o p e   41  t o  
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m i l   up  t h e   p a r t i t i o n   w a l l   21,   t h e r e   i s   f o r m e d   t h e  

: o m m u n i c a t i n g   p o r t i o n   23  w h i c h   p e r m i t s   t h e   f l o w   of  v a p o r  

: h e r e t h r o u g h   b e t w e e n   t h e   l o w e r   end  of  t h e   p a r t i t i o n   w a l l  

!1  and  t h e   s u r f a c e   of  t h e   c l e a n i n g   l i q u i d   2,  so  t h a t  

p o o l i n g   and  d r y i n g   of  t h e   a r t i c l e   3  a r e   p e r f o r m e d   in  t h e  

same  m a n n e r   as  in  F i g .   1 0 .  

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

r ig   .  11  t h e   r o p e   41  was  u s e d   to   s u s p e n d   t h e   p a r t i t i o n  

* a l l   21 ,   t h e r e   may  be  u s e d   any  o t h e r   s u i t a b l e   member   f o r  

the  same  p u r p o s e ,   e . g .   c o r d ,   c h a i n   or  w i r e .  

F u r t h e r ,   in  t h e   e m b o d i m e n t   and  m o d i f i c a t i o n  

I l l u s t r a t e d   in  F i g s .   9  to   11  t h e   p a r t i t i o n   w a l l   21  i s  

i toved  up  and  down,   w h i l e   in  a  s t i l l   f u r t h e r   f i f t h  

s m b o d i m e n t ,   a  c l e a n i n g   l i q u i d   2  i t s e l f   i s   moved  up  a n d  

down  to  c l o s e   and  o p e n   a  c o m m u n i c a t i n g   p o r t i o n   23,   a s  

i l l u s t r a t e d   in  F i g s .   12  and  1 3 .  

More  s p e c i f i c a l l y ,   a  pump  42  and  a  r e s e r v e  

t a n k   43  w h i c h   c o n t a i n s   t h e   c l e a n i n g   l i q u i d   2  a r e  

d i s p o s e d   in  p o s i t i o n s   a d j a c e n t   to   a  c l e a n i n g   v e s s e l   b o d y  

5.  The  r e s e r v e   t a n k   43  and  t he   pump  42  a r e  

i n t e r c o n n e c t e d   t h r o u g h   a  c o n d u i t   44 ,   and  t he   pump  42  a n d  

a  l o w e r   p a r t   of  t h e   c l e a n i n g   v e s s e l   body   5  a r e  

i n t e r c o n n e c t e d   t h r o u g h   a  f e e d / d i s c h a r g e   p i p e   1 8 .  

F u r t h e r ,   in  t h e   i n t e r i o r   of  t h e   c l e a n i n g   v e s s e l   body   5 ,  
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an  a p p r o x i m a t e l y   u p p e r   n a i f   p o r t i o n   t h e r e o f   i s  

s u r r o u n d e d   w i t h   an  a n n u l a r   p a r t i t i o n   w a l l   21  to   fo rm  a  

c l e a n i n g   p o r t i o n   22  w h i c h   s e r v e s   as  b o t h   a  v a p o r  

c l e a n i n g   p o r t i o n   and  a  c o o l i n g   and  d r y i n g   p o r t i o n .   T h e  

l o w e r   end  of  t h e   a n n u l a r   p a r t i t i o n   w a l l   21  i s   l o c a t e d   i n  

a  p o s i t i o n   h i g h e r   t h a n   t h e   f e e d / d i s c h a r g e   p i p e   18  w h i c h  

o p e n s   i n t o   a  v a p o r   g e n e r a t i n g   p o r t i o n   12  of   t h e   s a m e  

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

a re   t h e   same  as  in  t h e   p r e v i o u s   e m b o d i m e n t s ,   so  w i l l   n o t  

De  e x p l a i n e d   h e r e .  

In  t h e   c o n s t r u c t i o n   j u s t   d e s c r i b e d   a b o v e ,   t h e  

a r t i c l e   3  to   be  c l e a n e d   i s   p u t   on  a  c l e a n i n g   s t a n d   4 

t fh ich   can   be  moved  up  and  down  by  means   of  a  l i f t  

c y l i n d e r   6,  and  i t   i s   t h e r e b y   b r o u g h t   i n t o   t h e   c l e a n i n g  

p o r t i o n   22  to   e f f e c t   v a p o r   c l e a n i n g .   For   t h e   v a p o r  

: l e a n i n g ,   t h e   c l e a n i n g   l i q u i d   2  in  t h e   r e s e r v e   t a n k   43  

Is  f ed   i n t o   t h e   c l e a n i n g   v e s s e l   body   5  t h r o u g h   t h e  

f e e d / d i s c h a r g e   p i p e   18  by  o p e r a t i o n   of  t h e   pump  4 2 ,  

/ h e r e b y   t h e   l o w e r   end  of  t h e   a n n u l a r   p a r t i t i o n   w a l l   2 1  

Is  i n s e r t e d   i n t o   t h e   c l e a n i n g   l i q u i d   2  in  t h e   v a p o r  

f e n e r a t i n g   p o r t i o n   12  to   c u t   o f f   t h e   c o m m u n i c a t i o n  

s e t w e e n   a  c o o l i n g   p o r t i o n   24  f o r   v a p o r   c o n d e n s i n g   and  a n  

. n n e r   s u r f a c e   of  t h e   p a r t i t i o n   w a l l   21 ,   so  t h a t   t h e  

: l e a n i n g   p o r t i o n   22  i n s i d e   t he   p a r t i t i o n   w a l l   21  i s  
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E i l l e d   w i t h   t h e   c l e a n i n g   v a p o r   f rom  t he   v a p o r   g e n e r a t i n g  

p o r t i o n   12,  w h i c h   v a p o r   c o n t a c t s   t h e   a r t i c l e   3  to   e f f e c t  

v a p o r   c l e a n i n g .  

A f t e r   c o m p l e t i o n   of  t he   v a p o r   c l e a n i n g  

o p e r a t i o n ,   t h e   p o r t i o n   of  t h e   c l e a n i n g   l i q u i d   2 

p o s i t i o n e d   h i g h e r   t h a n   t h e   f e e d / d i s c h a r g e   p i p e   18  i s  

r e t u r n e d   to   t h e   r e s e r v e   t a n k   43  t h r o u g h   t h e   p i p e   18  a n d  

the   c o n d u i t   44  by  o p e r a t i o n   of  t h e   pump  42,   w h e r e b y   t h e  

c o m m u n i c a t i n g   p o r t i o n   23  h a v i n g   a  s p a c i n g   w h i c h   p e r m i t s  

t he   f l o w   of  v a p o r   t h e r e t h r o u g h   is   f o r m e d   b e t w e e n   t h e  

l o w e r   end  of  t h e   p a r t i t i o n   w a l l   21  and  t h e   s u r f a c e   o f  

t h e   c l e a n i n g   l i q u i d   2  in  t h e   v a p o r   g e n e r a t i n g   p o r t i o n  

12,   so  t h a t   t h e   c l e a n i n g   v a p o r   h e a v i e r   in  s p e c i f i c  

g r a v i t y   t h a n   t h e   a i r   i n s i d e   t h e   p a r t i t i o n   w a l l   21  i s  

c o n d u c t e d   t h r o u g h   t h e   c o m m u n i c a t i n g   p o r t i o n   23  to  t h e  

c o o l i n g   p o r t i o n   24,   w h e r e   i t   i s   c o n d e n s e d   i n t o   l i q u i d .  

T h e r e f o r e ,   t h e   c l e a n i n g   v a p o r   in  t h e   c l e a n i n g   p o r t i o n   2 2  

i n s i d e   t h e   p a r t i t i o n   w a l l   21  d i s a p p e a r s   and  t h e   c l e a n i n g  

p o r t i o n   22  i n s i d e   t h e   p a r t i t i o n   w a l l   21  i s   c o o l e d   by  t h e  

c o l d n e s s   of  t he   c o o l i n g   p o r t i o n   24,   now  r e a d y   f o r  

c o o l i n g   and  d r y i n g   of  t h e   a r t i c l e   3 .  

A l t h o u g h   in  e a c h   of  t he   a b o v e   e m b o d i m e n t s   t h e  

p a r t i t i o n   w a l l   21  i s   f o r m e d   a n n u l a r l y   ,  •  i t   may  be  f o r m e d  

in  t h e   s h a p e   of  a  f l a t   p l a t e   to   p a r t i t i o n   t h e   i n t e r i o r  
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v^^oCJ.  uuuy  o  i n t o   two  p o r t i o n s ,   one  o f  

wh ich   s e r v e s   as  a  b o x - l i k e   c o o l i n g   p o r t i o n   24  and  t h e  
D t h e r   a  v a p o r   c l e a n i n g   p o r t i o n   22.   In  t h i s   c a s e ,   t h e  

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

p o r t i o n   23  by  t h e   f l a t   p l a t e - l i k e   p a r t i t i o n   w a l l   21  i s  
:he  same  as  in   t h e   a b o v e   e m b o d i m e n t s .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   c o n s t r u c t e d  

is  a b o v e ,   i t   b e c o m e s   p o s s i b l e   to   u se   a  s i n g l e   s p a c e   f o r  

>oth  a  v a p o r   c l e a n i n g   p o r t i o n   and  a  c o o l i n g   and  d r y i n g  
• o r t i o n   w h i c h   h a v e   h e r e t o f o r e   b e e n   f o r m e d   as  s e p a r a t e  

p a c e s .   C o n s e q u e n t l y ,   t h e   h e i g h t   of  t h e   c l e a n i n g  

p p a r a t u s   can   be  made  much  s m a l l e r   t h a n   t h a t   o f  

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

n s t a l l a t i o n   can   be  d e t e r m i n e d   f r e e l y .   B e s i d e s ,   a  g o o d  

p e r a b i l i t y   i s   a t t a i n a b l e .  
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WHAT  IS  CLAIMED  I S :  

1.  A  c l e a n i n g   a p p a r a t u s   c h a r a c t e r i z e d   in  t h a t  

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

a r t i c l e   to   be  c l e a n e d   and  c o o l i n g   and  d r y i n g   of  s a i d  

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

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

c l e a n i n g   v a p o r   is   p r o v i d e d   b e t w e e n   s a i d   p a r t i t i o n   w a l l  

and  an  i n n e r   p e r i p h e r a l   s u r f a c e   of  s a i d   c l e a n i n g   v e s s e l  

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

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

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

l o w e r   end  of  s a i d   p a r t i t i o n   w a l l   so  t h a t   i t   can   b e  

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

v a p o r   g e n e r a t i n g   p o r t i o n   b e i n g   in  c o m m u n i c a t i o n   w i t h  

e a c h   o t h e r .  

2.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   1 ,  

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

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

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

f o r m e d   in  an  i n n e r   p e r i p h e r y   of  s a i d   c l e a n i n g   v e s s e l  

body   and  t h e   l o w e r   end  of  s a i d   p a r t i t i o n   w a l l   i s  

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

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

f l o w   of  v a p o r   t h e r e t h r o u g h .  
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3.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

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

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

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

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

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

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

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

p a r t i t i o n   w a l l   and  s a i d   s e a l i n g   p o r t i o n   as  t h e   p a r t i t i o n  

w a l l   g o e s   u p .  

4.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

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

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

s a i d   c l e a n i n g   p o r t i o n   and  a l s o   p r o v i d i n g   means   f o r  

m o v i n g   s a i d   p a r t i t i o n   w a l l   v e r t i c a l l y ,   s a i d   means   m o v i n g  

t h e   p a r t i t i o n   w a l l   d o w n w a r d   u n t i l   t h e   l o w e r   end  of  t h e  

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

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

a r t i c l e   to   be  c l e a n e d ,   and  s a i d   means   m o v i n g   s a i d  

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

t h e   f l o w   of  v a p o r   t h e r e t h r o u g h   b e t w e e n   t he   l o w e r   end  o f  

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

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

c l e a n i n g .  
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5.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

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

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

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

L i q u i d   f e e d i n g / d i s c h a r g i n g   pump,   s a i d   pump  f e e d i n g   a  

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

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

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

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

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

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

t h e r e t h r o u g h   b e t w e e n   t h e   l o w e r   end  of  t he   p a r t i t i o n   w a l l  

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

and  d r y i n g   of  t h e   a r t i c l e   a f t e r   c l e a n i n g .  

6.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

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

c l e a n i n g   v e s s e l   f o r   p e r f o r m i n g   an  i m m e r s i o n   c l e a n i n g   o f  

t he   a r t i c l e   to   be  c l e a n e d   u s i n g   a  c l e a n i n g   l i q u i d .  

7.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 ,  

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

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

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

i n n e r   l i d   w h i c h   i s   o p e n e d   by  p u s h i n g   up  f rom  b e l o w .  
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8.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   6 ,  

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

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

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

a d j a c e n t   to   s a i d   l i q u i d   c l e a n i n g   v e s s e l .  

9.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   6 ,  

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

c l e a n i n g   l i q u i d   in   s a i d   l i q u i d   c l e a n i n g   v e s s e l   by  m e a n s  

of  a  h e a t e r .  

10.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m  

7,  w h e r e i n   s a i d   i n n e r   l i d   i s   p u s h e d   up  w i t h   a  p u s h i n g - u p  

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

p u t t i n g   t h e r e o n   t h e   a r t i c l e   to  be  c l e a n e d ,   by  o p e r a t i o n  

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

g e n e r a t i n g   p o r t i o n   and  c o n n e c t e d   to  s a i d   c l e a n i n g   s t a n d .  

11.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

3,  w h e r e i n   s a i d   s e a l i n g   p o r t i o n   i s   p r o v i d e d   w i t h   a  

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

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

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

Lower  end  of  s a i d   p a r t i t i o n   w a l l   i n t o   s a i d   c l e a n i n g  

L i q u i d ,   and  s a i d   c o m m u n i c a t i o n   i s   made  by  r a i s i n g   t h e  

Lower  end  of  t h e   p a r t i t i o n   w a l l   o u t   of  t h e   c l e a n i n g  

L i q u i d .  
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12.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   no  t i a i m  

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

nd  s a i d   c o o l i n g   p o r t i o n   is   c u t   o f f   by  p r e s s u r e   c o n t a c t  

if  s a i d   s e a l i n g   p o r t i o n   f o r m e d   of  a  r i n g   m a k i n g   i t s  

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

.ower  end  of  s a i d   p a r t i t i o n   w a l l ,   and  s a i d   c o m m u n i c a t i o n  

.s  made  by  r a i s i n g   t h e   p a r t i t i o n   w a l l .  

13.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

'  ,  w h e r e i n   s a i d   p a r t i t i o n   w a l l   i s   n o r m a l l y   u r g e d  

lownward   by  v i r t u e   of  t h e   w e i g h t   of  s a i d   i n n e r   l i d   w h i c h  

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

14.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

[  ,  w h e r e i n   s a i d   means   f o r   m o v i n g   t h e   p a r t i t i o n   w a l l  

/ e r t i c a l l y   c o m p r i s e s   an  e n g a g i n g   f l a n g e   p r o j e c t i n g  

a p p r o x i m a t e l y   h o r i z o n t a l l y   f rom  a  p e r i p h e r a l   p o r t i o n   o f  

the  p a r t i t i o n   w a l l ;   a  s p r i n g   e n g a g i n g   one  end  p o r t i o n   o f  

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

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

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

p o r t i o n   b e t w e e n   t h e   l o w e r   end  of  t h e   p a r t i t i o n   w a l l   a n d  

s a i d   l i q u i d   l e v e l ;   and  a  c l e a n i n g   s t a n d   w h i c h   can   b e  

moved  v e r t i c a l l y   by  means   of  a  l i f t   c y l i n d e r   and  w h i c h  

when  moved  d o w n w a r d   comes   i n t o   e n g a g e m e n t   w i t h   s a i d  

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

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

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

15.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

4,  w h e r e i n   s a i d   means   f o r   m o v i n g   t h e   p a r t i t i o n   w a l l  

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

w a l l   in   a  s u s p e n d e d   s t a t e   and  b r i n g s   down  t h e   p a r t i t i o n  

w a l l   u n t i l   t h e   l o w e r   end  p o r t i o n   t h e   p a r t i t i o n   w a l l   i s  

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

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

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

L e v e l   of   t h e   c l e a n i n g   l i q u i d   d u r i n g   c o o l i n g   and  d r y i n g  

3f  t h e   a r t i c l e   a f t e r   c l e a n i n g .  

16.   A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

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

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

; a i d   c l e a n i n g   v e s s e l   b o d y .  

17.   A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

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

>f  a  box  and  p o s i t i o n e d   b e t w e e n   s a i d   p a r t i t i o n   w a l l   a n d  

: a id   c l e a n i n g   v e s s e l   b o d y .  

18.   A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   any  o f  

Claims  1,  2,  3,  4,  5,  7,  11,   12 ,   13,   14,  15  and  1 6 ,  

' h e r e i n   s a i d   p a r t i t i o n   w a l l   i s   f o r m e d   a n n u l a r l y .  
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19.  A  c l e a n i n g   a p p a r a t u s   a c c o r d i n g   to   any  o f  

C l a i m s   1,  2,  3,  4,  5,  7,  12,  13,   14,   15  and  17,   w h e r e i n  

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

p l a t e .  
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