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©  Cleaning  apparatus  for  pipes. 
@  A  cleaning  apparatus  for  a  pipe  (9)  which  comprises  a 
scratching  device  (10)  having  a  plurality  of  scratching 
segments  being  radially  elongated  and  being  disposed 
around  the  axis  of  the  scratching  device  (10)  so  as  to  contact 
elastically  and  annularly  to  the  interior  surface  of  the  pipe 
(90)  as  a  whole  at  scratching  portions  (16)  formed  at  outer 
peripheries  thereof,  and  driving  means  (25)  for  moving  the 
scratching  device  (10)  in  the  pipe  (90).  The  apparatus  may 
have  a  grinding  device  (37)  which  is  connected  to  the 
scratching  device  (10)  at  back  position  thereof  and  has  an 
injection  pipe  (46)  for  injecting  mixed  flow  (95)  of  compress- 
ed  air  and  abrasive  material  from  at  least  one  nozzle  formed 
at  the  outer  end  of  a  radially  elongated  portion  of  the 
injection  pipe  (46),  and  a  rotating  means  (51)  of  the  injection 
pipe  (46). 
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T h i s   i n v e n t i o n   r e l a t e s t o   a  c l e a n i n g   a p p a r a t u s   f o r   p i -  

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

p i p e s   a r e   made  of  m e t a l   and  a r e   u s e d   f o r   p a s s i n g   f l u i d ,   f o r  

e x a m p l e   w a t e r ,   g a s ,   o i l   or  t h e   l i k e   t h e r e t h r o u g h .   On  t h e  

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

s u c h   as  r u s t ,   s c a l e   and  o t h e r   m a t t e r s   p r o d u c e d   by  u se   of  t h e  

p i p e s .   T h e r e f o r e ,   i t   i s   n e c e s s a r y   to  r e m o v e   t h e   d e p o s i t s   f r o m  

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

f o r   p i p e s .  

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

p r i o r   a r t   shown  in  US  -A-  3 , 0 7 3 , 6 8 7 ,   a b r a s i v e   m a t e r i a l  s u c h  

as   s a n d   or  the   l i k e   i s   s u p p l i e d   in  t h e   p i p e   by  a  r o t a t i o n a l  

a i r   f l o w .   Bu t ,   in  c a s e   of  a  p i p e   h a v i n g   a  l a r g e   i n t e r i o r  

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

t h e   p i p e .   A  l a r g e   q u a n t i t y   of  a b r a s i v e   m a t e r i a l   i s   c o n s u m -  

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

l a r g e   q u a n t i t y   of  t h e   c o m p r e s s e d   a i r   i s   c o n s u m e d .   T h u s ,   a  

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

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

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

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

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

A n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   p r o v i d e  

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

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

a i r .  

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

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



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

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

ce  so  as   to   c o n t a c t   e l a s t i c a l l y   and  a n n u l a r l y   to  t he   i n t e -  

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

f o r m e d   at   o u t e r   p e r i p h e r i e s   t h e r e o f ,   and  d r i v i n g   means  f o r  

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

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

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

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

FIG.  1  i s   a  s i d e   v i e w   of  an  e m b o d i m e n t   of   t he   p r e s e n t  

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

and  p a r t i a l l y   c u t   a w a y ;  

FIG.   2  i s   a  f r o n t   v i e w   of  t h e   e m b o d i m e n t ;  

FIG.   3  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e   3  -   3 

in  FIG.   2 ;  

FIG.   4  i s   a  p e r s p e c t i v e   v i e w   p a r t i a l l y   s h o w i n g   a  s c r a t -  

c h i n g   d e v i c e   o f   t h e   e m b o d i m e n t ;  

FIG.   5  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a n a d j u s t i n g   d e -  

v i c e  ;  

FIG.   6  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e   6  -   6 

in  FIG.   3;  a n d  

F I G .  7   i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e  7  -   7 

in  FIG.   3 .  

In  an  e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   shown  i n  

FIG.   I ,   a  p i p e   90  w h i c h   is   to  be  c l e a n e d   h a s   a  c o m p a r a t i -  

v e l y   l a r g e   i n n e r   d i a m e t e r   and  i s   e m b e d d e d   in  t h e   e a r t h .   A 

p a i r   of  v e r t i c a l   b o r e s   91,  92  a r e   f o r m e d   in  t h e   e a r t h   a t  

b o t h   e n d s   of   t h e   p i p e   90  f o r   c u t t i n g   t h e   c o n n e c t i o n   w i t h  

t h e   b o t h   s i d e s   o f   t h e   p i p e .   V a r i o u s   d e p o s i t s   9 3 . a r e   a t t a -  

ched   to  t h e   i n t e r i o r   s u r f a c e   of   t h e   p i p e   9 0 .  

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

has   a  b a c k w a r d   c o n c a v e d   c e n t r a l   p o r t i o n   12  and  a  p l u r a l i t y  

of  b r a n c h e d   p o r t i o n s   13  w h i c h   a r e   b a c k w a r d   and  r a d i a l l y  

e l o n g a t e d   f r o m   t h e   c e n t r a l   p o r t i o n   12 .   The  c e n t r a l  



p o r t i o n   12  and  the   b r a n c h e d   p o r t i o n s   13  a r e   made  of  e l a s -  

t i c   m e t a l   p l a t e ,   bu t   the   c e n t r a l   p o r t i o n   12  may  be  m a d e  

of  h a r d   m e t a l   p l a t e   wh ich   can  no t   be  d e f l e c t e d .   The  s c r a t -  

c h i n g   d e v i c e   has   s c r a t c h i n g   s e g m e n t s  1 5   w h i c h   a r e   m a d e  

of  e l a s t i c a l l y   d e f o r m a b l e   m e t a l   p l a t e s   and  a r e   f i x e d   t o  

t h e   o u t e r   e n d s   of   t h e   b r a n c h e d   p o r t i o n s   13 ,   r e s p e c t i v e l y .  

The  s c r a t c h i n g   s e g m e n t s   15  a r e   r a d i a l l y   and   s h o r t l y   f o r -  

ward  e l o n g a t e d  a n d   a r e   d i s p o s e d   a r o u n d   t h e   a x i s   of  t h e  

s c r a t c h i n g   d e v i c e   10  so  as  to  c o n t a c t   e l a s t i c a l l y   and  a n n u -  

l a r l y   to  t he   i n t e r i o r   s u r f a c e   of  t h e   p i p e   90  as  a  w h o l e  

a t   s c r a t c h i n g   p o r t i o n s   16  f o r m e d   a t   o u t e r   p e r i p h e r i e s  

t h e r e o f .   The  s c r a t c h i n g   s e g m e n t  1 5   may  be  made  by  t h e  

e l o n g a t i o n   of  t h e   b r a n c h e d   p o r t i o n   13  and  may  have   o n l y  
t h e   o u t w a r d   e l o n g a t e d   p o r t i o n   w i t h o u t   t h e   f o r w a r d   b e n t  

p o r t i o n .   The  s c r a t c h i n g   p o r t i o n   16  p r e f e r a b l y   has   m a n y  
s h o r t   c u t   away  p o r t i o n s   17  f o r   w e l l   c o n t a c t   of   t h e   s c r a t -  

c h i n g   p o r t i o n   16  w i t h   the   i n t e r i o r   s u r f a c e   of  t he   p i p e  -  

90.  The  s c r a t c h i n g   d e v i c e   10  i s   a s s o c i a t e d   w i t h   an  a d j u s -  

t i n g   d e v i c e   20  f o r   a d j u s t i n g   t h e   w i d t h   s u r r o u n d e d   b y  
t h e   p e r i p h e r y   t h e r e o f .   The  a d j u s t i n g   d e v i c e   20  has   a n  
a n n u l a r   member   21  and  a  t u r n b u c k l e   22  c o n n e c t e d   b e t w e e n  

t h e   a n n u l a r   member   21  and  t he   c e n t r a l   p o r t i o n   12.   T h e  

a n n u l a r   member   21  a b l e   to  be  moved  b a c k w a r d   and  f o r w a r d  

u s i n g   t he   t u r n b u c k l e   22  and  e n g a g e s   w i t h   g u i d e   m e m b e r s   23  

e a c h   of  w h i c h   i s   f i x e d   to  the   i n n e r   s u r f a c e   of   t h e  b r a n -  

c h e d   p o r t i o n   13  a t   one  end  t h e r e o f .   T h e r e f o r e ,   t h e s c r a t -  

c h i n g   d e v i c e   10  can   be  c o n v e r g e d   or  e n l a r g e d   by  m o v i n g  

t h e   a n n u l a r   member   21  b a c k w a r d   or  f o r w a r d ,   r e s p e c t i v e l y ,  

f o r   e l a s t i c   c o n t a c t   of  the   s c r a t c h i n g   p o r t i o n s   16  w i t h  

t h e   i n t e r i o r   s u r f a c e   of  the   p i p e   90.  The  a p p a r a t u s   m a y  
n o t   have   t h e   a d j u s t i n g   d e v i c e   20,  w h e r e i n   t he   b r a n c h e d  

p o r t i o n s   13  w i t h   t he   s c r a t c h i n g   s e g m e n t s   15  make  e l a s t i c  

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

d e v i c e   10  w i t h   t h e   i n t e r i o r   s u r f a c e   of   t h e   p i p e   9 0 .  

A  w i n c h   25  i s   p r o v i d e d   and  i s   c o n n e c t e d   to   t he   s c r a t -  

c h i n g   d e v i c e   10  u s i n g   a  w i r e   r o p e   26,  g u i d e   d e v i c e   2 7  



and  a  w i r e   r o p e   28.  The  g u i d e   d e v i c e   27  has   a  c e n t r a l  
member   29  and  a  p l u r a l i t y   of  r a d i a l l y   e l o n g a t e d   arm  d e -  

v i c e s   30  e a c h   of  w h i c h   i s   c o m p o s e d   of  a  f i x e d   p o r t i o n   31  

f i x e d   to   t he   c e n t r a l   m e m b e r 2 9 ,   a  m o v a b l e   p o r t i o n   32  i n -  

s e r t e d   i n t o   t h e   f i x e d   p o r t i o n   31  a t   one   end  t h e r e o f ,   a  

c o i l   s p r i n g   33  f o r   o u t w a r d   f o r c i n g   t h e   m o v a b l e   p o r t i o n  

32 ,   and  a  w h e e l   35  i n s t a l l e d   to   t h e   o u t e r   end  of  t h e  

m o v a b l e   p o r t i o n   32.  The  g u i d e   d e v i c e   27  i s   a b l e   to  a v o i d  

t h e   i n c l i n e   of   t h e   s c r a t c h i n g   d e v i c e   10 ,   e s p e c i a l l y  

in  a  n o t   shown  b e n t   p o r t i o n   of  t he   p i p e   9 0 .  

A  g r i n d i n g   d e v i c e   37  i s   p r o v i d e d   and  i s   c o n s t r u c t e d  

a s   f o l l o w s .   A  t u b u l a r   member  38  i s   p o s i t i o n e d   so  as   t o  

p a s s   t h e   c e n t r a l   p o r t i o n   in  t he   p i p e   90  by  means   of  a  

p l u r a l i t y   of  arm  d e v i c e s   40  e a c h   of   w h i c h   i s   c o m p o s e d   o f  

t h e   same  m a n n e r   w i t h   t he   arm  d e v i c e   30 .   A  p a s s a g e   43  i s  

f o r m e d   t h r o u g h   t h e   t u b u l a r   member  38 .   A  h o s e   45  i s   c o n -  

n e c t e d   to   t h e   p a s s a g e   43  f o r   f e e d i n g   a  m i x e d   f l o w   95  

w h i c h   i s   m i x e d   a b r a s i v e   m a t e r i a l   s u c h   as   s a n d r e t c .   w i t h  

t h e   c o m p r e s s e d   a i r .   An  i n j e c t i o n   p i p e   46  i s   r o t a t a b l y  

s u p p o r t e d   a t   t h e   f r o n t   p o r t i o n   of   t h e   t u b u l a r   member  38 

and  f o r m e d   a  r a d i a l l y   e l o n g a t e d   p o r t i o n   48  w h i c h   i s  

s o m e w h a t   i n c l i n e d   and  has   a  n o z z l e   50  a t   o u t e r   end  t h e -  

r e o f .   T h e r e f o r e ,   by  s u p p l y i n g   t h e   m i x e d   f l o w   95  f rom  t h e  

h o s e   45 ,   t he   m i x e d   f l o w   i s   i n j e c t e d   f r o m   t h e   n o z z l e   5 0 ,  

and  t h e   i n j e c t i o n   p i p e   46  i s   r e c e i v e d   a  t o r q u e   f o r   o p p o -  
s i t e   d i r e c t i o n   a g a i n s t   t h e   d i r e c t i o n   of   t h e   i n j e c t i o n  

f r o m   t h e   n o z z l e   50.   51  d e s i g n a t e s   an  e l e c t r i c   m o t o r  

h a v i n g   a  n o t   shown  r e d u c t i o n   g e a r   and   a  s h a f t   52  w h i c h  

s l o w l y   d r i v e s   t h e   i n j e c t i o n   p i p e   46  w i t h   s u i t a b l e   r o t a -  

t i n g  v e l o c i t y   by  e l i m i n a t i n g   q u i c k   r o t a t i o n   t h e r e o f   b y  t h e  

t o r q u e   o w i n g   to   t h e   i n j e c t i o n .   The  m o t o r   51  i s   s u p p l i e d  

an  e l e c t r i c   c u r r e n t   f rom  a  n o t   shown  b a t t e r y   or  u s i n g  

e l e c t r i c   w i r e   f r o m   t he   o u t e r   s p a c e .   The  m o t o r   51  has   a  

p l u r a l i t y   of  arm  d e v i c e s   53  e a c h   of  w h i c h   i s   c o m p o s e d   o f  

t h e   same  m a n n e r   w i t h   t h e   arm  d e v i c e   30  so  t h a t   t he   m o t o r  

i s   a b l e   to   p a s s   t h e   c e n t r a l   p o r t i o n   of   t h e   p i p e   90.  T h e  



motor   51  is  c o n n e c t e d   to  the   back  p o r t i o n   of  the   a d j u s t i n g  
d e v i c e   20  u s i n g   a  w i r e   rope   5 5 .  

A  s u p p o r t i n g   d e v i c e   60  is   p r o v i d e d   f o r   s u p p o r t   a n d  

p r o g r e s s   of  t h e   h o s e   45  by  r e c e i v i n g   a  f o r c e   f rom  an  a i r  

f l o w   f ed   f rom  b a c k   p o r t i o n   of  t he   p i p e   90.   The  s u p p o r t i n g  
d e v i c e   i s   h o l l o w   and  e n l a r g e d   a t   t h e   c e n t r a l   p o r t i o n   t h e -  

r e c f  a n d   p r o j e c t e d   to  b o t h   s i d e s   t h e r e o f   and  has   a  f r o n t  

p o r t i o n   61  and  a  back   p o r t i o n   62.  The  h o s e   45  p e n e t r a t e s  
t he   s u p p o r t i n g   d e v i c e   60  and  is   f i x e d   to   t h e   b o t h   ends   63,  64  

of  t he   s u p p o r t i n g   d e v i c e   60.  A  s p i r a l   member   65  i s   p r o j e c -  

t ed   a t   the   b a c k   p o r t i o n   62  of  t h e   s u p p o r t i n g   d e v i c e   6 0  

and  makes   a  r o t a t i o n a l   m o v e m e n t   of   an  a i r   f l o w   f ed   f r o m  

t h e   back   p o r t i o n   of  t he   p i p e   90.  The  a i r   f l o w   made  r o t a -  

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

p i p e   90  and  t h e   s u p p o r t i n g   d e v i c e   6 0 .  

The  p i p e   90  i s   c l o s e d   by  a  c l o s i n g   member   66  a t   t h e  

back   e n d  t h e r e o f .   The  h o s e   45  m o v a b l y   p a s s e s   t h r o u g h   t h e  

c l o s i n g   member   u s i n g   a  r u b b e r   member   67  f o r   m a i n t a i n   t h e  

a i r   t i g h t e n i n g .   A  p l u r a l i t y   of  i n l e t   p o r t s   70  a r e   p r o v i -  
ded  to  t he   c l o s i n g   member  66  and  h o s e s   68  a r e   c o n n e c t e d  

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

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

p o r t s   70  p r o g r e s s e s   t he   s u p p o r t i n g   d e v i c e   60  f o r   s u p p o r -  
t i n g  t h e   h o s e   45  w h i c h   has   a  h e a v y   w e i g h t   f o r   p a s s i n g   t h e  

m i x e d   f l o w   95.  The  c o m p r e s s e d   a i r   p a s s e d   t h r o u g h   t h e  

c l e a r a n c e   b e t w e e n   the   p i p e   90  and  t h e   s u p p o r t i n g   d e v i c e  

60  p r o g r e s s e s   t h e   s c r a t c h i n g   d e v i c e   10 .   A  t u b u l a r   m e m b e r  

73  is   f i x e d   to   t h e   f r o n t   end  of  t h e   p i p e   90  u s i n g   a  p a c -  

k i n g   75made   of  r u b b e r   f o r   t h e   a i r   t i g h t e n i n g   and  h a s   a n  

end  p l a t e   p o r t i o n   76  w h i c h   has   an  o p e n i n g   77  r e l e a s a b l y  

c o v e r e d   by  a  c o v e r   78  a t   l o w e r   p o r t i o n   t h e r e o f .   A  d u s t  

c o l l e c t o r   80  i s   c o n n e c t e d   to  t he   u p p e r   p o r t i o n   of   t h e   t u -  

b u l a r   member  73  by  means   of  a  h o s e   81  and  is   a s s o c i a t e d  

w i t h   a  v a c u u m   s u c t i o n   d e v i c e   82.  By  t h e   s u c t i o n   of   t h e  

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

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



a b r a s i v e   m a t e r i a l   or  t he   l i k e .  

In  u se   of   t h e   a p p a r a t u s   as  d e s c r i b e d   a b o v e ,   t h e   w i n c h  

25  i s   d r i v e n   f o r   p u l l i n g   t h e   w i r e   r o p e   26,   t h e   c o m p r e s s e d  
a i r   i s   s u p p l i e d   f rom  t h e   i n l e t   p o r t s   70,   t h e   v a c u u m   s u c t i o n  

d e v i c e   82  i s   d r i v e n ,   t h e   m i x e d   f l o w   95  of   t h e   c o m p r e s -  
sed   a i r  a n d   t h e   a b r a s i v e   m a t e r i a l   i s   s u p p l i e d   f r o m   t h e   h o s e  

45,   t h e r e f o r e   t h e   a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   i s  

p r o g r e s s e d   in  t h e   p i p e   90.  In  t h i s   c a s e ,   t h e   d e p o s i t s   93  

a r e   a l m o s t   r e m o v e d   by  t h e   s c r a t c h i n g   d e v i c e   10 .   The  d e p o -  
s i t s   93  w h i c h   have   n o t   been   r e m o v e d   a r e   e a s i l y   r e m o v e d   b y  

t h e   g r i n d i n g   of   t h e   m i x e d   f l o w   95  i n j e c t e d   t f r o m  t h e   i n j e c -  

t i o n   p i p e   46 ,   and  t he   m i x e d   f l o w   9 5 ,  w h i c h   i s   u s e d   f o r   t h e  

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

t h r o u g h   t h e   c l e a r a n c e s   s u c h   as   t h e   c u t   away  p o r t i o n s   1 7  

w i t h   t h e   c o m p r e s s e d   a i r .   The  m i x e d   f l o w   w i t h   t h e   r e m o v e d  

d e p o s i t s   and   t h e   c o m p r e s s e d   a i r   f l o w e d   in  t h e   f r o n t   p o r -  
t i o n o f   t h e   p i p e   90  i s   a l m o s t   f l o w e d   i n t o   t h e   d u s t   c o l l e c t o r  

80.   The  r e m o v e d   d e p o s i t s   and  t h e   a b r a s i v e   m a t e r i a l   l e f t  

in  t h e   b o t t o m   p o r t i o n   of  t h e   t u b u l a r   member  73  can   be  r e -  

m o v e d b y   o p e n i n g   t h e   c o v e r   78  when  t h e   s c r a t c h i n g   d e v i c e   1 0  

has   b e e n   r e a c h e d   to  t h e   f r o n t   e n d .   In  a  d o w n w a r d   c o n c a v e d  

p o r t i o n   s u c h   as   a  c o n n e c t i n g   p o r t i o n   96  of   t h e   p i p e   9 0  o r  

t h e   l i k e ,   v a r i o u s   s m a l l   m a t t e r s   97  s u c h   as  t h e   r e m o v e d   d e -  

p o s i t s ,   t h e   a b r a s i v e   m a t e r i a l   or   t h e   l i k e   a r e   l e f t   b e h i n d .  

B u t ,   t h e y   a r e   r e m o v e d   by  t h e   r o t a t i o n a l   m o v e m e n t   of   t h e  

a i r   f l o w   by  m e a n s   of  t h e   s p i r a l   member   6 5 - o f   t h e   s u p p o r t i g  

d e v i c e   6 0 .  

In  t h e   p r e s e n t   i n v e n t i o n ,   t h e   s u p p o r t i n g   d e v i c e   m a y  
n o t   be  i n s t a l l e d ,   and  t h e   g u i d e   d e v i c e   27  a l s o   may  n o t  b e  

i n s t a l l e d .   The  i n j e c t i o n   p i p e   46  of   t h e   g r i n d i n g   d e v i c e  

37  may  be  f o r m e d   so  as  to  h a s   a  p l u r a l i t y   of   r a d i a l l y  

e l o n g a t e d   p o r t i o n s   48  w i t h   n o z z l e s   5 0 .  

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

o n l y   of   t h e   p r i n c i p l e   of   t h e   i n v e n t i o n .   O b v i o u s l y ,   n u -  

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

t e a c h i n g s .  



1.  A  c l e a n i n g   a p p a r a t u s   f o r   a  p i p e   (90)  c o m p r i s i n g   a  

s c r a t c h i n g   d e v i c e   (10)  h a v i n g   a  p l u r a l i t y   of  s c r a t c h i n g  

s e g m e n t s   (15)  b e i n g   r a d i a l l y   e l o n g a t e d   and  b e i n g   d i s p o -  

sed   a r o u n d   t he   a x i s   of  s a i d   s c r a t c h i n g   d e v i c e   (10)  s o  

as  to  c o n t a c t   e l a s t i c a l l y   and  a n n u l a r l y   to  t he   i n t e r i o r  

s u r f a c e   of  t he   p i p e   (90)  as   a  w h o l e   a t   s c r a t c h i n g  

p o r t i o n s   (16)  f o r m e d   at  o u t e r   p e r i p h e r i e s   t h e r e o f  ,   a n d  

d r i v i n g   m e a n s   ( 2 5 ) ,   (26)  f o r   m o v i n g   s a i d   s c r a t c h i n g  

d e v i c e   (10)  in  t he   p i p e   ( 9 0 ) .  

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

s c r a t c h i n g   d e v i c e   (10)  i n c l u d e s   a  b a c k w a r d   c o n c a v e d  

c e n t r a l   p o r t i o n   (12)  and  a  p l u r a l i t y   of   b r a n c h e d   p o r -  

t i o n s ( 1 3 )   b e i n g   b r a n c h e d   f rom  s a i d   c e n t r a l   p o r t i o n   ( 1 2 )  

and  b e i n g   made  of  e l a s t i c   m e t a l ,   e a c h   of   s a i d   s c r a t c h i n g  

s e g m e n t s   (15)  b e i n g   f i x e d   to   t h e   o u t e r   end  of  e a c h   o f  

s a i d   b r a n c h e d   p o r t i o n s   ( 1 3 ) .  

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

s c r a t c h i n g   d e v i c e   (10)  has  an  a d j u s t i n g   d e v i c e   (20)  f o r  

a d j u s t i n g   t h e   w i d t h   s u r r o u n d e d   by  t h e   p e r i p h e r y   t h e r e o f .  

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

a p p a r a t u s   i n c l u d e s   a  g r i n d i n g   d e v i c e   (37)  w h i c h   is   c o n n -  

e c t e d   to   s a i d   s c r a t c h i n g   d e v i c e   (10)  a t   back   p o s i t i o n  

t h e r e o f   and  has   an  i n j e c t i o n   p i p e   (46)  f o r   i n j e c t i n g  

m i x e d   f l o w   (95)  of  c o m p r e s s e d   a i r   and  a b r a s i v e   m a t e r i a l  

f rom  a t   l e a s t   one  n o z z l e   (50)  f o r m e d   a t   t h e   o u t e r   end  of  a 

r a d i a l l y   e l o n g a t e d   p o r t i o n   (48)  of   s a i d   i n j e c t i o n   p i p e  

(46)  to  t h e   i n t e r i o r   s u r f a c e   of   t h e   p i p e   ( 9 0 ) ,   and  a  

r o t a t i n g   means   (51)  of  s a i d   i n j e c t i o n   p i p e   ( 4 6 ) .  
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