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©  Coke  oven  door  frame  cleaning  apparatus. 
A  coke  oven  door frame  cleaning  apparatus  ofthis inven- 

tion  provides  complete  cleaning  of the  door  frame  (6),  more 
particularly, the  sealing  surface  (7)  and  the  inner surface  (8)  of 
the  door  frame  (6).  The  cleaning  apparatus  completely 
washes  away  by  means  of  high  pressured  fluid  the  tary 
deposits  persistently  stuck  on  the  surfaces.  Possible  damage 
on  these  surfaces  (7,  8)  due  to  cutters  and/or  scrapers  is 
avoided.  The  apparatus  comprises  an  upstanding  main  frame 
(13)  mounted  on  a  carriage  (10)  and  supporting  two  upstand- 
ing  sub-frames  (2,  3)  each  carrying  nozzles  (9)  to  which  the 
pressure fluid  is supplied. The nozzles (9) on alarger one (2) of 
the  sub-frames  direct the  pressure  fluid  onto  the  sealing  sur- 
face  (7)  whilst  the  nozzles  on  a  smaller  one  (3)  of  the  sub- 
frames  direct  fluid  onto  the  inner  surface  (8)  of the  oven  door 
frame  (6),  the  sub-frames  (2,  3)  being  positionally  adjustable 
on  the  main  frame  (13). 



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  coke   oven   d o o r  

f r a m e   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   t h e   d o o r   f r a m e ,  

more   p a r t i c u l a r l y   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  

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

As  i s   w e l l   known,   t h e   c o k e   oven   d o o r   f r a m e   i s   c o n t a m -  

i n a t e d   and  s t u c k   on  by  t a r   and  o t h e r   p e r s i s t e n t ,   v i s c o u s  

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

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

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

m a n n e r   t h a t   t h e s e   c u t t e r s   a n d / o r   s c r a p e r s   a r e   p r e s s u r e -  
c o n t a c t e d   o n t o   t h e   d o o r   f r a m e   to   be  c l e a n e d ,   m o r e  

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

t h e   d o o r   f r a m e   and  t h e n   d r i v e n   to   move  up  and  down  o r  

to   r o t a t e   on  t h e   s u r f a c e   in  o r d e r   to   s c r a p e   o f f   t h e   t a r  

and  o t h e r   m a t e r i a l   s t u c k   t h e r e o n .   H o w e v e r ,   t h e   p r i o r  

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

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

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

t h e   s u r f a c e   to   be  c l e a n e d   may  be  d a m a g e d .   F u r t h e r ,   t h e  

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

to   e x p a n d   or  c o n t r a c t   when  i n s e r t i n g   or  e x t r a c t i n g   i n t o  

or   f rom  t he   d o o r   mou th   of  t h e   coke   oven   c h a m b e r   so  t h a t  

t h e   c u t t e r s   a n d / o r   s c r a p e r s   may  be  p r e s s u r e - c o n t a c t e d  

or  d e t a c h e d   o n t o   or  f rom  t h e   d o o r   f r a m e   s u r f a c e   to   b e  

c l e a n e d .  



The  p r e s e n t   i n v e n t i o n   has   been   made  in   t h e   l i g h t   o f  

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

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

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

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

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

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

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

s c r a p e r s   when  i n s e r t i n g   or  e x t r a c t i n g   t h e   a p p a r a t u s .  

F u r t h e r ,   s i n c e   c u t t e r s   a n d / o r   s c r a p e r s   a r e   n o t   u s e d ,   n o  

d a m a g e   to   t he   d o o r   f r a m e   s u r f a c e   w i l l   r e s u l t .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  coke   o v e n   d o o r   f r a m e  

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 s e d   by  a  m a i n   f r a m e   h a v i n g  

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

n o z z l e s   s u p p o r t e d   by  e a c h   s u b - f r a m e   and  means   f o r  

s u p p l y i n g   f l u i d   u n d e r   p r e s s u r e   to   e a c h   of  s a i d   n o z z l e s .  

The  p r e s e n t   i n v e n t i o n   w i l l   become  more   f u l l y   u n d e r s t o o d  

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

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

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

be  t a k e n   as  l i m i t a t i v e   to   t h e   p r e s e n t   i n v e n t i o n   b u t   f o r  

e l u c i d a t i o n   and  e x p l a n a t i o n   o n l y .  

In  t h e   d r a w i n g s :  

F i g .   1  i s   a  s i d e   v i e w   of  a  p r e f e r r e d   e m b o d i m e n t   o f  

a  coke   oven   d o o r   f r a m e   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   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  is   a  f r o n t   v i e w   of  t h e   s ame ,   w i t h   a  h e a t -  

p r o o f   p l a t e   t h e r e o f   t a k e n   a w a y ;  
F i g .   3  is   an  e n l a r g e d   s e c t i o n a l   v i e w   of   a  ma in   p a r t  

of  t h e   a p p a r a t u s ,   p a r t l y   t a k e n   a w a y ,  
i l l u s t r a t e d   as  i n s e r t e d   i n t o   t h e   coke   o v e n  

m o u t h ;   a n d  



F i g .   4  i s   an  e n l a r g e d   e x p l a n a t o r y   v i e w   of   o n e  

s h a p e   of  a  j e t   n o z z l e .  

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   p a r t i c u l a r l y   to  F i g s .   1 

and  2,  t h e r e   i s   i l l u s t r a t e d   a  p r e f e r r e d   e m b o d i m e n t   o f  

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

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

f r a m e   13,   a  v e r t i c a l   h e a t - p r o o f   p l a t e   18,   a  f i r s t   j e t  

n o z z l e   s u p p o r t i n g   v e r t i c a l   f r a m e   2  and  a  s e c o n d   j e t  

n o z z l e   s u p p o r t i n g   v e r t i c a l   f r a m e   3,  t h e   l a t t e r   t w o  

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

p i p e s   r e s p e c t i v e l y   on  t h e   e n t i r e   p e r i p h e r y   t h e r e o f .  

The  c l e a n i n g   a p p a r a t u s   i s   m o u n t e d   on  a  c a r r i e r   1 0  

w h i c h   i s   p e r   se  m o u n t e d   on  a  p u s h e r   m a c h i n e   on  t h e  

p u s h e r   s i d e   or  a  coke   g u i d e   c a r   on  t h e   coke   s i d e   of   t h e  

c o k e   oven   b a t t e r y   ( b o t h   n o t   s h o w n ) ,   by  means   of  a  h a n g e r  

member   11  and  a  p a i r   of  s p r i n g - l o a d e d   f i t t i n g   m e m b e r s   1 2 .  

On  t h e   v e r t i c a l   s t a t i o n a r y   f r a m e   13  a r e   m o u n t e d   t h r e e  

g u i d e   m e m b e r s   21  e a c h   h a v i n g   a  g u i d e   r o l l e r   21'   and  t w o  

p a i r s   of  s t o p p e r   member  20.   The  f i r s t   j e t   n o z z l e  

s u p p o r t i n g   v e r t i c a l   f r a m e   2  h a s   t h r e e   g u i d e   r a i l s   2 '  

r e s p e c t i v e l y   r e c e i v i n g   c o r r e s p o n d i n g   g u i d e   r o l l e r s   2 1 ' .  

,  On  t h e   e n t i r e   p e r i p h e r y   of   t h e   f i r s t   j e t   n o z z l e   s u p p o r t i n g  

v e r t i c a l   f r a m e   2  i s   m o u n t e d   a  s u p p l y   p i p e   4  w i t h   a  

p l u r a l i t y   of  b r a n c h   p i p e s   4'  f o r   h i g h   p r e s s u r e   f l u i d ,  

w h i l e   on  t h e   e n t i r e   p e r i p h e r y   of   t h e   s e c o n d   j e t   n o z z l e  

s u p p o r t i n g   v e r t i c a l   f r a m e   3  i s   m o u n t e d   a  s u p p l y   p i p e  

.  5  w i t h   a  p l u r a l i t y   of  b r a n c h   p i p e s   5'  f o r   h i g h   p r e s s u r e  
f l u i d .  

Bo th   t h e   f i r s t   j e t   n o z z l e   s u p p o r t i n g   v e r t i c a l   f r a m e   2 

and  t h e   s e c o n d   j e t   n o z z l e   s u p p o r t i n g   v e r t i c a l   f r a m e   3 

.  a r e   m o u n t e d   on  the   f i t t i n g   r o d s   1  t h r o u g h   r e s p e c t i v e  



s u p p o r t i n g   members   1'  as  c l e a r l y   shown  in  F i g .   3 .  

The  v e r t i c a l   h e a t - p r o o f   p l a t e   18  i s   a l s o   m o u n t e d   o n  

t h e   f r o n t   end  of  t h e   f i t t i n g   r o d s   1  t h r o u g h   r e s p e c t i v e  

m o u n t i n g   m e m b e r s   1 8 ' ,   and  f u r t h e r   s u p p o r t e d   by  r e s p e c t -  

ive   s t a y s   18"  c o n n e c t e d   to   t h e   f i r s t   j e t   n o z z l e  

s u p p o r t i n g   f r a m e   2.  As  w i l l   be  a p p a r e n t   f r o m   F i g s .  

1  and  3,  t h e   s i z e   of  t h e   f i r s t   j e t   n o z z l e   s u p p o r t i n g  

v e r t i c a l   f r a m e   2  i s   l a r g e r   t h a n   t h a t   of   t h e   s e c o n d   j e t  

n o z z l e   s u p p o r t i n g   f r a m e   3  so  t h a t   i t   may  f a c e   t h e  

s e a l i n g   s u r f a c e   7  of  t h e   d o o r   f r a m e   6,  w h i l e   t h e   s e c o n d  

j e t   n o z z l e   s u p p o r t i n g   v e r t i c a l   f r a m e   3  may  be  i n s e r t e d  

d e e p l y   i n t o   t h e   d o o r   m o u t h   16.  B o t h   t h e   s u p p l y   p i p e s  

4  and  5  a r e   c o n n e c t e d   to   r e s p e c t i v e   ma in   p i p e s   15  a n d  

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

s u p p l y   s o u r c e   (no t   s h o w n ) ,   when  t h e   p r e s e n t   c l e a n i n g  

a p p a r a t u s   i s   p l a c e d   in  t h e   d o o r   m o u t h   16.  Each   b r a n c h  

p i p e   4'  ha s   a  j e t   n o z z l e   9  f a c i n g   t h e   s e a l i n g   s u r f a c e   7 

of  t h e   d o o r   f r a m e   6.  Each   b r a n c h   p i p e   5'  of  t h e   s u p p l y  

p i p e   5  h a s   a  p l u r a l i t y   of  j e t   n o z z l e s   9  f a c i n g   t h e  

i n n e r   s u r f a c e   8  of  t h e   d o o r   f r a m e   6.  The  j e t   n o z z l e s  

9  may  be  of  s u c h   b i f u r c a t e   or   o t h e r   f o r k e d   fo rm  a s  

i l l u s t r a t e d   in   F i g .   4,  i f   d e s i r e d   f o r   a  c o m p l e t e  

c l e a n i n g   of   w i d e   r a n g e   of  coke   oven   d o o r   f r a m e   s u r f a c e s .  

F u r t h e r ,   t h e   s t a t i o n a r y   v e r t i c a l   f r a m e   13  i s   p r o v i d e d  

w i t h   a  h y d r a u l i c   c y l i n d e r   19  w i t h   i t s   c y l i n d e r   r o d   1 9 '  

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

so  t h a t   t h e   l a t t e r   may  be  moved  up  and  down  w i t h   t h e  

g u i d e   r a i l s   2'  e n g a g i n g   w i t h   t h e   g u i d e   r o l l e r s   2 1 ' .  

In  o p e r a t i o n ,   when  t h e   d o o r   f r a m e   i s   to   be  c l e a n e d ,   t h e  

c l e a n i n g   a p p a r a t u s   i s   c a r r i e d   by  t h e   c a r r i e r   10  w h i c h   i s  

p e r   se  d r i v e n   by  t h e   coke  g u i d e   c a r   or  t h e   p u s h e r   m a c h i n e  

to  t h e   f r o n t   of  t he   door   f r a m e   u n t i l   t h e   s t o p p e r   m e m b e r s  

20  h a v e   a b u t t e d   a g a i n s t   t h e   c o n t a c t   f a c e s   22  of  t h e   d o o r  



f r a m e   6.  At  t h i s   t i m e ,   t h e   h y d r a u l i c   c y l i n d e r   19  i s  

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

f r a m e   2,  i f   n e c e s s a r y   to   a d j u s t   t h e   v e r t i c a l   p o s i t i o n  

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

m o u t h   16,   as  shown  in  F i g ,   3.  At  t h i s   p o s i t i o n ,   t h e  

h e a t - p r o o f   v e r t i c a l   p l a t e   18  and  t h e   s e c o n d   j e t   n o z z l e  

s u p p o r t i n g   v e r t i c a l   f r a m e   3  h a v e   b e e n   d e e p l y   i n s e r t e d  

i n t o   t h e   d o o r   m o u t h   16  w i t h   t h e   b r a n c h   p i p e s   5  a n d  

t h u s   t h e   j e t   n o z z l e s   9  f a c i n g   t h e   i n n e r   f a c e   8  of  t h e  

d o o r   f r a m e   6,  and  t he   f i r s t   j e t   n o z z l e   s u p p o r t i n g   v e r t -  

i c a l   f r a m e   2  has   been   p l a c e d   f a c i n g   t h e   s e a l i n g   s u r f a c e  

7  of   t h e   d o o r   f r a m e   6 .  

Now,  h i g h   p r e s s u r e   f l u i d ,   s u c h   as  h i g h   p r e s s u r e   w a t e r ,  

i s   s u p p l i e d   t h r o u g h   t h e   ma in   p i p e s   14  and  15  t h r o u g h  

t h e   s u p p l y   p i p e s   4  and  5  f rom  t h e   s u p p l y   s o u r c e   t o  

t h e   b r a n c h   p i p e s   4'  and  5'  and  j e t t e d   t h r o u g h   t h e   j e t  

n o z z l e s   9  o n t o   t h e   s e a l i n g   s u r f a c e   7  and  t h e   i n n e r  

s u r f a c e   8  of   t h e   d o o r   f r a m e   6  so  as  to   wash   away  t h e  

t a r   and  t h e   l i k e   p e r s i s t e n t l y   s t u c k   on  t h e s e   s u r f a c e s  

w i t h o u t   l e a v i n g   any  d e p o s i t s   t h e r e o n .   As  t h e   h i g h  

p r e s s u r e   f l u i d ,   t h e r e   may  be  p r e f e r a b l y   u s e d   h i g h  

p r e s s u r e   w a t e r ,   h o w e v e r   h i g h   p r e s s u r e   s t e a m   and  o t h e r  

f l u i d   may  a l s o   be  u s e d .  



1.  A  coke   oven   d o o r   f r a m e   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 s e d   b y  

an  u p s t a n d i n g   main   f r a m e   ( 1 3 ) ,   a  f i r s t   j e t   n o z z l e  

s u p p o r t i n g   u p s t a n d i n g   f r a m e   (2).,   a  s e c o n d   j e t   n o z z l e  

s u p p o r t i n g   u p s t a n d i n g   f r a m e   ( 3 ) ,   a  h e a t - p r o o f   u p s t a n d i n g  

p l a t e   ( 1 8 ) ,   a  p l u r a l i t y  o f   f i t t i n g   r o d s   (1)  f o r   s u p p o r t i n g  

by  means   of   s u p p o r t i n g   m e m b e r s   ( 1 ' )   s a i d   f i r s t   a n d  

s e c o n d   j e t   n o z z l e   s u p p o r t i n g   u p s t a n d i n g   f r a m e s   (2 ,   3)  

and  s a i d   h e a t - p r o o f   u p s t a n d i n g   p l a t e   ( 1 8 ) ,   a  h i g h  

p r e s s u r e   f l u i d   s u p p l y   p i p e   (4)  m o u n t e d   on  t h e   p e r i p h e r y  

of  s a i d   f i r s t   j e t   n o z z l e   s u p p o r t i n g   u p s t a n d i n g   f r a m e   (2 )  

and  h a v i n g   a  p l u r a l i t y   of  b r a n c h   p i p e s   ( 4 ' )   e a c h  

w i t h   a  j e t   n o z z l e   ( 9 ) ,   a  h i g h   p r e s s u r e   f l u i d   s u p p l y  

p i p e   (5)  m o u n t e d   on  t h e   p e r i p h e r y   of  s e c o n d   j e t   n o z z l e  

s u p p o r t i n g   u p s t a n d i n g   f r a m e   (3)  and  h a v i n g   a  p l u r a l i t y  

of  b r a n c h   p i p e s   ( 5 ' )   e a c h   w i t h   a  p l u r a l i t y   of  j e t  

n o z z l e s   ( 9 ) ,   a  d r i v i n g   d e v i c e   (19)  m o u n t e d   on  s a i d  

ma in   u p s t a n d i n g   f r a m e   (13)  f o r   m o v i n g   up  and  down  s a i d  

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

(2,  3)  and  s a i d   h e a t - p r o o f   u p s t a n d i n g   p l a t e   ( 1 8 ) ,   a n d  

ma in   s u p p l y   p i p e s   (14,   15)  e a c h   f o r   s a i d   s u p p l y   p i p e  

(4,  5)  and  c o n n e c t i n g   to   a  h i g h   p r e s s u r e   f l u i d   s u p p l y  

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

f r a m e   (2)  h a v i n g   a  p l u r a l i t y   of   g u i d e   r a i l s   ( 2 ' ) ,   s a i d  

u p s t a n d i n g   s t a t i o n a r y   f r a m e   (13)  h a v i n g   a  p l u r a l i t y  

of   g u i d e   m e m b e r s   (21)  e a c h   w i t h   a  g u i d e   r o l l e r   ( 2 1 ' )  

e n g a g i n g   w i t h   s a i d   g u i d e   r a i l   ( 2 ' ) ,   s a i d   m a i n   u p s t a n d i n g  

f r a m e   (13)  h a v i n g   a  p l u r a l i t y   of  s t o p p e r   m e m b e r s   ( 2 0 )  

f o r   a b u t t i n g   a g a i n s t   a  c o n t a c t   f a c e   (22)  of  a  d o o r  

f r a m e   ( 6 ) ,   s a i d   ma in   u p s t a n d i n g   f r a m e   (13)  h a v i n g   a  

h a n g e r   member   (11)  and  one  or   more   s p r i n g - l o a d e d   f i t t i n g  

m e m b e r s   (12)  f o r   c o n n e c t i n g   t h e   c l e a n i n g   a p p a r a t u s   to   a  

c a r r i a g e   ( 1 0 ) .  



2.  A  coke   oven   door   f r a m e   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 s e d   b y  

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

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

means   f o r   s u p p l y i n g   f l u i d ' u n d e r   p r e s s u r e   to   e a c h   of  s a i d  

n o z z l e s .  

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   2 ,  

c h a r a c t e r i s e d   in  t h a t  

a t   l e a s t   one  of  s a i d   s u b - f r a m e s   i s   p o s i t i o n a l l y   a d j u s t -  

a b l e   r e l a t i v e   to  s a i d   ma in   f r a m e .  

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   2  or  3 ,  

c h a r a c t e r i s e d   in  t h a t  

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

s u b - f r a m e .  

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   a n y  o n e   of  c l a i m s  

2  to   4 ,  

c h a r a c t e r i s e d   in  t h a t  

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

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   a n y  o n e   of  c l a i m s  

2  to   5 ,  

c h a r a c t e r i s e d   in  t h a t  

t h e   n o z z l e s   on  one  s u b - f r a m e   a r e   d i r e c t e d   s u b s t a n t i a l l y  

t r a n s v e r s e l y   of  t h e   n o z z l e s   on  t h e   o t h e r   of  s a i d   s u b -  

f r a m e s .  

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   6 ,  

c h a r a c t e r i s e d   in  t h a t  

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

s a i d   s u b - f r a m e s   so  as  to  e x t e n d   o u t w a r d l y   t h e r e a r o u n d .  

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   7 ,  



c h a r a c t e r i s e d   in  t h a t  

s a i d   one  s u b - f r a m e   is   d i s p o s e d   b e t w e e n   s a i d   o t h e r   o f  

s a i d   s u b - f r a m e s   and  s a i d   ma in   f r a m e .  
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