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©  Pipe  cleaning  device. 

A  pipe  cleaning  device,  for  water  pipes,  or  pipework  in 
chemical,  petrochemical  or  gas  installations  has  a  flexible 
shaft  (2)  and  multiple  resilient  discs  (4)  which  are  a  push  fit  in 
the  pipe,  grouped  on  the  shaft.  The  device  is  able  to  pass 
around  pipe  bends  by  the  weight  of  fluid  pressure.  Various 
modes  of  disc  slitting  are  disclosed.  One-piece  mouldings 
and  composite  versions  are  described. 



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

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

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

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

and   c h e m i c a l   i n s t a l l a t i o n s   may  e q u a l l y   be  c l e a n e d  

p h y s i c a l l y   by  t h e   d e v i c e .   C o n c r e t e   p i p e s   may  a l s o   b e  

t r e a t e d .  

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

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

c o n c e n t r a t i o n .   The  i r o n   c o n t e n t   of   t h e s e   s a l t s   i s   s o m e t i m e s  

v i s i b l e   in   w a t e r   s a m p l e s   as   a  f l o c c u l a t e d   s l u d g e .   T h i s .  

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

and  u l t i m a t e l y   p r e v e n t s   v a l v e s   in   t h e   p i p e s   f rom  s e a l i n g  

f u l l y .  

In  one   known  m e t h o d   t h i s   i s   r e m o v e d   by  s u b j e c t i n g   s e c t i o n  

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

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

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

d i s c s .   Such   d e v i c e s   p r o v e d   u n r e l i a b l e   in   u s e .   They  j a m m e d  

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

. l a t i o n   l a y o u t s   or   on  m i n o r   o b s t r u c t i o n s   s u c h   as  p r o t r u d i n g  

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

had  t o   be  d r a i n e d   b e f o r e   r o d d i n g   b e g a n .  

T h i s   i n v e n t i o n   s e e k s   t o  p r o v i d e   a  d e v i c e   w h i c h   w i l l  

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

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

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



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

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

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

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

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

as   t h e   b e n d   i s   p a s s e d .   T h e r e   may  be  3,  4,  5,  6,  7,  8,  9 ,  

10 ,   11 ,   12  or   m o r e   d i s c s   b u t   we  f i n d   5  o r   6  d i s c s   p e r f o r m  

a c c e p t a b l y .   The  d i s c s   may  t a p e r   in   t h i c k n e s s   t o w a r d   t h e  

p e r i p h e r y   to   a s s i s t   f l e x i n g   d u r i n g   t h e i r   p a s s a g e .   We  h a v e  

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

t h e   w h o l e   d e v i c e   f l e x e s   b e t t e r   in   u s e   ( k e r f s   a l l o w   u n w a n t e d  

l i q u i d   p r e s s u r e   d r o p ) .   The  s l i t s   may  be  m u t u a l l y   a l i g n e d  

i n  a n   a x i a l   d i r e c t i o n .   A l t e r n a t i v e l y ,   t h e   s l i t s   i n  

s u c c e s s i v e   d i s c s   may  l i e   a t   90°  t o   e a c h   o t h e r   a n d  t h i s   i s  

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

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

C o n v e n i e n t l y   t h e   a r t i c l e   w i l l   be  m o u l d e d   in   one   p i e c e  

or   as   a  d o u b l e   a r t i c l e   b e i n g   d i v i d e d   a f t e r  m o u l d i n g .   I n  

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

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

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

a n g l e   to   e a c h   o t h e r   p r o v i d i n g   t h e y   do.  n o t ,   i n t e r f e r e   w i t h  

t h e   a b i l i t y   of   t h e   d e v i c e   to   n e g o t i a t e   b e n d s .   The  S h o r e  

"A"  h a r d n e s s   of  t h e   r u b b e r   m a y  b e   a b o u t   8 0 .  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   n o w  d e s c r i b e d  

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

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



F i g . 2   i s   an  end  v i e w   t h e r e o f .  

F i g . 3   i s   a  f r a g m e n t e d   s e c t i o n a l   s i d e   v i e w   of   a n o t h e r  

e m b o d i m e n t .  

R e f e r r i n g   n o w . t o   t h e   d r a w i n g s ,   t h e   d e v i c e   f o r   a  150  mm. 

n o m i n a l   b o r e   m a i n   c o n s i s t s   of   a  one   p i e c e   r u b b e r   m o u l d i n g  
which.  is  h a v i n g  

h a v i n g   a  s h a f t   2 , 3 2 5   mm.  l o n g   a n d / a   d i a m e t e r   of   35  mm.  T h e r e  

a r e   f i v e   i n t e g r a l   d i s c s ,   4   o f   155  mm.  d i a m e t e r .   E a c h  

d i s c   t a p e r s   in   t h i c k n e s s   f r o m   t h e   s h a f t   t o   t h e   p e r i p h e r y   i n  

t h e   m a n n e r   shown ,   t h e   t h i c k n e s s   A  b e i n g   10  mm.  or   l e s s ,   B 

b e i n g   15  mm.  w h i c h   i m p r o v e s   t h e   d e f o r m a t i o n   c h a r a c t e r i s t i c s .  

E a c h   d i s c   i s   s p a c e d   f r o m   t h e   n e x t   by  a  d i s t a n c e   of   80  mm. 

m e a s u r e d   f l a t   f a c e   to   f l a t  f a c e .   R a d i a l   s l i t s   6  e x t e n d   f r o m  

p e r i p h e r y   to   s h a f t   in   e a c h   d i s c   in   a  n o r t h / s o u t h   d i r e c t i o n .  

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

d i a m e t e r   w a t e r   m a i n s ,   t h e   s h a f t   i s   230  mm.  l o n g   w i t h   a  

d i a m e t e r   of  35  mm.  T h e r e   a r e   s i x   d i s c s   e a c h   of   106  mm. 

d i a m e t e r .   E a c h   d i s c   t a p e r s   to   t h e   p e r i p h e r y   as  i l l u s t r a t e d ,  

t h i c k n e s s   A  b e i n g   2 . m m . ,   B  b e i n g   77  mm.  a n d   a d j a c e n t   d i s c s  

a r e   s e p a r a t e d   by  a  d i s t a n c e   of   42  mm.  m e a s u r e d   f l a t   f a c e   t o  

f l a t   f a c e .  

In  F i g . . 3   d i s c s   4  a r e   n o t   t a p e r e d   in   t h i c k n e s s ,   i n s t e a d  .  

t h e y   h a v e   c r u c i f o r m   r i b s   8.  A  l e n g t h   o f  m u l t i s t r a n d   w i r e  

c a b l e   10  a c t s   as  t h e   s h a f t   and  t h e   d i s c s   4  a r e   s e p a r a t e d  

by  c o l l a r s   12.  T h e s e   a r e   a l l   h e l d   t o g e t h e r   by  a  p a i r   o f  

b r o n z e   c o l l a r s   1 4 , l o o s e l y   e n o u g h   to   p e r m i t   f l e x u r e .  

When  a  p i p e , f o r   e x a m p l e   a  w a t e r   m a i n ,   i s   to   be  c l e a n e d  

t h e   p r o c e d u r e   i s   as  f o l l o w s .   In  t h e   s t r e e t   to   be  c l e a n e d  

t h e   p i p e   i s   c u t   3  m e t r e s   f rom  t h e   v a l v e   and   a l s o   a t   t h e   d e a d  



end  or   3  m e t r e s   f r o m   a n o t h e r   v a l v e .   A l l   h o u s e   s e r v i c e s  

a r e   i s o l a t e d   and   a  750  mm.  s e c t i o n   of   p i p e   r e m o v e d .   T h e  

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

( t a p e r i n g   of   t h e   c l e a n e r   i s   r e q u i r e d ) ,   and   t h e   p i p e   r e c o n n -  

e c t e d   u s i n g   g i b a u l t   c o u p l i n g s .   A  f l e x i b l e   h o s e   may  b e  

c o n n e c t e d   t o  t h e   r e c e i v i n g   end  t o   a v o i d   p r o p e r t y   d a m a g e  

f r o m   t h e   w a t e r .   The  v a l v e   i s   t h e n   o p e n e d   ( a b o u t   f o u r   t u r n s  

d e p e n d i n g   on  h e a d ) ,   and  w a t e r   ( a n d / o r   a i r )   p u s h e s   t h e   c l e a n e r  

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

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

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

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

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

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

p a s t   o b s t r u c t i o n s   w i t h i n   t h e   p i p e ;   t h e   r e s i s t a n c e   t o  

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

t h e   p i p e .  

A l t h o u g h   t h e   d e v i c e   has   b e e n   d e s c r i b e d   in   r e l a t i o n   to   i t s  

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

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

and   t h e   l i k e .  



1 .  A   d e v i c e   f o r   s c r a p i n g   t h e   i n t e r n a l   s u r f a c e   of   a  f l u i d -  

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

a t   l e a s t   one   p a i r   o f   g a n g e d   d i s c s   made   of   r e s i l i e n t  

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

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

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

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

i n t e r f e r e n c e   b e t w e e n   t h e   d i s c   e d g e s   as   t h e   b e n d  i s   p a s s e d .  

2.  A  d e v i c e   as  c l a i m e d   in  C l a i m   1  

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

to   t h e   a x i s   of  t h e   s u p p o r t .  

3 ,   A  d e v i c e   as   c l a i m e d   in   C l a i m   1  or   2 

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

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

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

d i a m e t e r .  

4.  A  d e v i c e   as   c l a i m e d   in   a n y  o n e   of   t h e  p r e c e d i n g   C l a i m s  

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

p e r i p h e r y .  

5.  A  d e v i c e   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g   c l a i m s  

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

f rom  n e a r   t h e  s u p p o r t   to   t h e   p e r i p h e r y .  

6.  A  d e v i c e   as  c l a i m e d   in   C l a i m   5 

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

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

p e r i p h e r y .  



7.  A  d e v i c e   as   c l a i m e d   in   C l a i m s   5  a n d   6 

w h e r e i n   t h e   s l i t s   of  s u c c e s s i v e   d i s c s   l i e   a t   90°  t o  

e a c h   o t h e r .  

8.  A  d e v i c e   as   c l a i m e d   in   a n y  o n e   o f   t h e   p r e c e d i n g   c l a i m s  

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

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

9.  A  d e v i c e   a s   c l a i m e d   in   a n y  o n e   o f   t h e   C l a i m s   1  to   7 

w h e r e i n  

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

t h e   d i s c s   a r e   t h r e a d e d ,   b u t   s e p a r a t e d   by  s p a c e r s   a n d  

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

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

10.  A  d e v i c e   as   c l a i m e d   in   C l a i m   8 

when  m o u l d e d   in   u r e t h a n e   r u b b e r .  

11.  A  d e v i c e   f o r   s c r a p i n g   t h e   i n t e r n a l   s u r f a c e   of   a  f l u i d -  

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

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

and   as   i l l u s t r a t e d   in  F i g s .   1  o r   2  o r  a s   m o d i f i e d   i n  

F i g . 3   o f   t h e   a c c o m p a n y i n g   d r a w i n g s .  
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