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Method  and  device  for  cleaning  the  clothing  in  pulp,  board  and  paper  Industry. 
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i s   invention  relates  to  a  method  and  a  device  for 
cleaning  the  clothings  of  pulp,  board  and  papermaking 
machines,  for  example  forming  wires,  fabric  wires,  press 
felts  and  drying  wires.  The  pulp,  board  and  paper  industries 
at  the  manufacture  of  their  products  struggle  with  increasing 
problems  of  maintaining  the  efficiency  of  their  machine 
clothings,  for  example  forming  wires,  fabric  wires,  press 
felts  and  drying  wires,  as  these  to  an  ever  increasing  extent 
are  affected  by  impurities.  The  machine  clothings 
heterofore  have  been  cleaned  by  means  of  various 
chemical  preparations,  such  as  dispersing  agents,  solvents 
or  petroleum  products.  Amounts  of  cleaning  chemicals  of  30 
to  40  m3/year  are  not  unusual.  It  was  found  that  the 
environmental  requirements  with  respect  to  the  handling  of 
these  cleaning  chemicals  are  difficult  to  comply  with.  An 
alternative  and  improved  cleaning  is  proposed  to  be  carried 
out  in  operation  by  a  brushing  operation  (3)  against  the 
surface  of  the  clothing  (1)  which  is  in  contact  with  the  fibre 
web  and  along  a  line  transverse  to  the  running  direction  of 
the  clothing  in  the  machine  in  a  zone  where  the  fibre  web 
has  left  the  clothing. 



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  m e t h o d   and  a  d e v i c e   f o r  

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

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

and  d r y i n g   w i r e s .  

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

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

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

w i r e s ,   p r e s s   f e l t s   and   d r y i n g   w i r e s ,   as  t h e s e   to   an  e v e r  

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

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

e n t   k i n d s   o f   r e a s o n s :  

1.  F o r   e n v i r o n m e n t a l   r e a s o n s ,   t h e   w a t e r   c i r c u l a t i o n   s y s t e m  

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

p r o c e s s   w a t e r   c an   be  c o n d u c t e d   a w a y .   As  a  c o n s e q u e n c e ,   t h e  

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

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

2.  A  l a c k   o f   p u r e   f i b r e   r a w m a t e r i a l   s u c c e s s i v e l y   has   d e v e l -  

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

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

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

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

r i s e   to   p r o b l e m s .  

3.  The  c l o t h i n g s   a r e   m a n u f a c t u r e d   to   an  e v e r   i n c r e a s i n g  

e x t e n t   o f   s y n t h e t i c   m a t e r i a l s ,   to   w h i c h ,   as  was  o b s e r v e d ,  

t h e   i m p u r i t i e s   a d h e r e   s t r o n g e r   t h a n   to   m a t e r i a l s   u s e d   p r e v -  
i o u s l y .   One  e x a m p l e   t h e r e o f   i s   t h e   c h a n g e - o v e r   f r o m   m e t a l  

w i r e s   o f   p h o s p h o r   b r o n z e   to   w i r e s ' o f   s y n t h e t i c   m a t e r i a l ,  

p r i m a r i l y  p o l y e s t e r .  

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

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

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

w h i c h   f o r   some  m a c h i n e s   a m o u n t e d   to   5  t o   10  p e r   c e n t   o f  



t h e   p r o d u c t i o n   t i m e .   T h e s e   i n t e r r u p t i o n s ,  o f   c o u r s e ,   i m p l y  

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

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

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

r a n g e   and   p r o f i t a b l e n e s s .  

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

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

e n t s   or   p e t r o l e u m   p r o d u c t s .   A m o u n t s   o f   30  t o   40  m 3 / y e a r   o f  

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

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

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

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

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

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

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

u s e   o f   w a t e r   by  h i g h - p r e s s u r e   s p r a y e r s   o f   30  to   40  b a r   w h i c h ,  

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

n o t   y i e l d   a  s a t i s f a c t o r y   c l e a n i n g ,   e i t h e r .   B e s i d e s ,   t h e   i n -  

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

p e r i p h e r a l   e q u i p m e n t , f o r   a  m e d i u m - s i z e   m a c h i n e   a r e   r e l a t i v e l y  

h i g h   and   a m o u n t   up  to   50  0 0 0  -   100  000  S w e d i s h   C r o w n s .  

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

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

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

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

b o x e s   i n   t h e   w e t   p a r t   m u s t   o p e r a t e   a t   a  h i g h e r   v a c u u m .   T h i s  

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

b e '  i n c r e a s e d .   A s   e f f e c t s   o f   t h e s e   f a c t o r s   l i m i t a t i o n s   a s  

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

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

s h o r t e n e d   s u b s t a n t i a l l y   when  t h e y   c a n n o t   be  m a i n t a i n e d   o p e n  
and  c l e a n ,   and  t h e i r   m a i n   f u n c t i o n   in   t h e   r e s p e c t i v e   p o s i t -  

i o n   i s   r e s t r i c t e d .  

I t   i s   a g a i n s t   t h i s   r e a l i t y   t h a t   t h e   p r e s e n t   i n v e n t i o n   f o r  

c l e a n i n g   t h e   c l o t h i n g s   i s   to   be  j u d g e d .   The  e f f e c t a   of   t h e  

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



a t   two  p a r a l l e l   t e s t s   i n   p a p e r m a k i n g   m a c h i n e s ,   and  t h e  

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

o w s :  

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

a t e d .   The  c o s t s   of   t h e   c h e m i c a l s   p r e v i o u s l y   u s e d   a t   t h e   t e s t  

m a c h i n e s   had   b e e n   c a l c u l a t e d   g e n e r a l l y   to   be  a b o u t   5  S w e d i s h  

Crowns   p e r   t o n   p a p e r ,   c o r r e s p o n d i n g   to   a b o u t   1000  S w e d i s h  

Crowns   p e r   day  f o r   a  m e d i u m - s i z e   p a p e r m a k i n g   m a c h i n e .   The  c o s t s  

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

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

a m o u n t i m g   to   a b o u t   3  t o   7  h o u r s   p e r   week  a r e   s a v e d .  

c)  The  w e b - b r e a k   f r e q u e n c y   h a s   d e c r e a s e d   f r o m   10  b r e a k s   t o  

6  b r e a k s   p e r   d a y .   T h i s   i m p l i e s   a b o u t   1  h o u r   more   p r o d u c t i o n  

t i m e   p e r   d a y .  

d)  L i m i t a t i o n   of   s p r a y   w a t e r   and  s a v e d   a m o u n t   of   f r e s h w a t e r .  

e)  I n c r e a s e   i n   t h e   d r y   c o n t e n t   a f t e r   t h e   c o u c h   r o l l .  

f)   L o w e r   s t e a m   c o n s u m p t i o n .  

g)  Lower   v a c u u m   on  t h e   s u c t i o n   b o x e s   a n d ,   as  a  r e s u l t   t h e r e -  

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

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

For   t h e   t e s t   m a c h i n e s   c o n c e r n e d ,   t h e   s a v i n g s   made  and  t h e  

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

a b l e n e s s   o f   6  to   8  Mio  S w e d i s h   Crowns   p e r   y e a r   and  m a c h i n e .  

T h i s   s a v i n g   p o s s i b l y   may  be  s t i l l   g r e a t e r ,   when  i t   i s   p o s s -  
i b l e   t o   e v a l u a t e   t h e   l o n g t e r m   e f f e c t s .  

The  i n v e n t i o n   i s   c h a r a c t e r i z e d   in   t h a t   t h e   c l o t h i n g   i s  

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

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

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

c l o t h i n g   i n   t h e   m a c h i n e   in   a  z o n e   w h e r e   t h e   f i b r e   web  h a s  

l e f t   t h e   c l o t h i n g .  

Two  e m b o d i m e n t s   o f   t h e   i n v e n t i o n   a r e   d e s c r i b e d   i n   the  s o l l -  

o w i n g ,   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 ,   w h i c h  

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

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

F i g .   1  shows   a  p o r t i o n   o f   a  r u n n i n g   c l o t h i n g   1  f o r   e . g .   a  

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



t h e   c l o t h i n g   i s   s h o w n .   In   t h e   p o r t i o n   shown   t h e   c l o t h i n g  

i s   f r e e   f r o m   t h e   f i b r e   web ,   i n   t h a t   t h e   f i b r e   web  e i t h e r  

h a s   l e f t   t h e   c l o t h i n g ,   o r   a  new  f i b r e   web  i s   to   be  a p p l i e d  

in   a  s u b s e q u e n t   p l a c e .   I m m e d i a t e l y   a f t e r   t h e   c o n d u c t i n g  

r o l l e r   2,  s e e n   i n   t h e   r u n n i n g   d i r e c t i o n   o f   t h e   c l o t h i n g ,  

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

c l o t h i n g  t r o m b o n e   e d g e   to   t h e   o t h e r .   The  b r u s h   3  a b u t s   t h e  

s u r f a c e   o f   t h e   c l o t h i n g   1  w h i c h   i s   i n   c o n t a c t   w i t h   t h e  

f i b r e   web  ( n o t   s h o w n ) .   Due  to   t h e   c o n t i n u o u s   a b u t m e n t   o f  

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

a i n e d   c l e a n ,   and   i m p u r i t i e s   c a n n o t   a c c u m u l a t e .   The  i m p u r -  

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

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

d u c t e d   away  i n   a  s u i t a b l e   m a n n e r .  
The  l o n g   b r u s h   3  i s   m o u n t e d   m o v a b l y   on  a  r a i l  5   s u p p o r t e d  

on  t h e   m a c h i n e   s t a n d ,   so  t h a t   t h e   b r u s h   s i m p l y   c an   b e  

r e m o v e d   f r o m   and   a t t a c h e d   t o   t h e   r a i l .   The  b r u s h   may  c o m -  

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

o t h e r .   The  r a i l   5  c o r r e s p o n d s   a t   l e a s t   to   t h e   c l o t h i n g   w i d t h .  

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

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

c e n t r e   by  i t s   own  w e i g h t .   As  i t   i s   i m p o r t a n t   t h a t   t h e   b r u s h  

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

r e q u i r e d   f o r   e l i m i n a t i n g   t h e   d e f l e c t i o n .   The  r a i l   5,  t h e r e -  

f o r e ,   c o m p r i s e s   a  beam  6,  w h i c h   i s   p r e s e t r e s s e d   t o   e x t e n d  

w i t h   an  u p w a r d   c u r v e d   l i n e .   T h i s   c u r v a t i o n   l i n e   i s   s t r a i g h t -  

e n e d   by  t h e  w e i g h t   o f   t h e   b r u s h   and  t h e   d e a d   w e i g h t   o f   t h e  

beam  and  r a i l   a t   t h e   m o u n t i n g .  

F i g .   1  s h o w s   s c h e m a t i c a l l y   m e a n s  f o r   c o u n t e r a c t i n g   t h e   d e -  

f l e c t i o n ,   c o n s i s t i n g   o f   a  s t a y   member   7,  w h i c h   i s   d i r e c t e d  

d o w n w a r d   a t   t h e   c e n t r e   o f   t h e   beam  6.  A  w i r e   i s   s t r e t c h e d  

f r o m   one  end  o f   t h e   beam  6  t o   t h e   o t h e r   v i a   t h e   s t a y   m e m b e r .  

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

t h e   beam  6  a t   t h e   s t a y   member   7  c an   be  b e n t   u p w a r d ,   o r ,  

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

by  t h e   t e n s i o n   i n   t h e   w i r e .  



The  b r u s h e s   p u s h e d   on  t h e   r a i l ,   t h u s ,   e a s i l y   can   be  c l e a n e d  

or   e x c h a n g e d .   E x p e r i m e n t s   h a v e   b e e n   made  so  f a r   w i t h   p l a n e  

b r u s h e s ,   g r o u n d   o r   n o t   g r o u n d ,   w h i c h   h a d   a  w i d t h   o f   150  mm 

and  a  h e i g h t   o f   t h e   b r i s t l e s   o f   40  mm.  T h e  d i a m e t e r   of   t h e  

b r u s h   m a t e r i a l   was  0 . 5 0   mm.  T h e s e   m e a s u r e s ,  h o w e v e r ,   do  n o t  

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

d i m e n s i o n s   and  f o r m s   o f   t h e   b r u s h e s   may  b e  s u i t a b l e .  

The  e f f e c t   of   t h e   b r u s h   can   be  i m p r o v e d   i n   c e r t a i n   c a s e s ,  
and  e s p e c i a l l y   t h e   r e m o v a l   o f   t h e   i m p u r i t i e s .  c a n   be  f a c i l i t -  

a t e d   by  p r o v i d i n g   a  l o w - p r e s s u r e   s p r a y e r   8  i m m e d i a t e l y   b e f o r e  

t h e   b r u s h   d e v i c e   and  d i r e c t e d   so  t h a t   t h e   s p r a y   j e t s   m e e t  

t h e   l e a d i n g   e d g e   o f   t h e   b r u s h .   The  p r e s s u r e   may  be  a b o u t  

6  b a r .  

I t   was  f o u n d   t o   be  e s s e n t i a l ,   t h a t   t h e   b r u s h   i s   c o n t i n u o u s l y  

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

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

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

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

as  e f f i c i e n t l y   as  an  u n s p o i l e d   c l o t h i n g .   The  r e g u l a r i t y   o f  

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

o f t e n   o p e r a t e   w i t h i n   t h e   s p e e d   r a n g e   100  t o   1000  m / m i n ,   a n d  

t h e   c l o t h i n g s   n o r m a l l y   h a v e   a  l e n g t h   o f   15  to   75  m.  T h i s  

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

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

a r e   o f   a  d i f f i c u l t   n a t u r e ,   two  o r   more   b r u s h   d e v i c e s   c an   b e  

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

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

c l e a n i n g   work   on  t h e   s u r f a c e   o f   t h e   c l o t h i n g .   A l s o   o t h e r  

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

z i g z a g   a r r a n g e m e n t   o r   t h e   l i k e .  

In   F i g .   2  a n o t h e r   e m b o d i m e n t   o f   t h e   i n v e n t i o n   i s   s h o w n ,   w h i c h  

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

h a s   b e e n   r e p l a c e d   by  a  b r u s h   r o l l e r   9,  w h i c h   can   be  r o t a t e d  

i n   a  s u i t a b l e   m a n n e r   i n t e r m i t t e n t l y   o r   c o n t i n u o u s l y   a n d  

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



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

l o w - p r e s s u r e   s p r a y e r   8  and  an  u n d e r n e a t h   t r o u g h   4  f o r   r e -  

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

s e v e r a l   b r u s h   r o l l e r s   can   be  a r r a n g e d   one  a f t e r   and   a l s o  

one  t o   t h e   s i d e   o f   t h e   o t h e r .  

In  F i g s .   3-5  an  e s p e c i a l l y   s u i t a b l e   d e s i g n   o f   a  b r u s h   i s  

shown   w h i c h   c o n s i s t s   o f   m o d u l e s   h a v i n g   a  l e n g t h   o f   e . g .  
1  m.  I t   i s   t h e r e b y   p o s s i b l e   t o   a d j u s t   t h e   l e n g t h   o f   t h e  

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

2  m  and  10  m.  The  m o d u l e s   a r e   a s s e m b l e d   d e t a c h a b l y   by  m e a n s  
of   a  h o o k   c o u p l i n g   12  f o r m e d   i n   t h e   b a s e   member   11  o f   t h e  

b r u s h e s .   S a i d   c o u p l i n g   m e m b e r   e x t e n d s   o b l i q u e l y   to   t h e   l o n g -  

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

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

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

j o i n t   b e t w e e n   t h e   b r u s h e s .  

The  i d e a   o f   t h e   i n v e n t i o n   i s   n o t   r e s t r i c t e d   to   t h e   e m b o d i m -  

e n t s   d e s c r i b e d   a b o v e .   I t   i s   o b v i o u s   t h a t   t h e   b r u s h   d e v i c e s  

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

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

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

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

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

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

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

and  t h e   p l a n e   o f   t h e   c l o t h i n g   a r e   as  good   as  p o s s i b l e .   I t  

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

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

c an   f o r m   a  c e r t a i n   a n g l e   to   t h e   r u n n i n g   d i r e c t i o n   w h i c h ,   i f  

d e e m e d   s u i t a b l e ,   i s   s m a l l e r   t h a n   9 0 ° .   A  b r u s h ,   f u r t h e r m o r e ,  

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

f o r   e x a m p l e   may  c o v e r   o n l y   h a l f   t h e   w i d t h ,   and  an  a d j a c e n t  

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

6  n e e d   n o t   e x t e n d ,   e i t h e r ,   a c r o s s   t h e   e n t i r e   w i d t h   o f   t h e  

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

o f   t h e   w i d t h   i s   c o v e r e d   by  an  a d d i t i o n a l   r a i l   and   beam  w i t h  

b r u s h .   T h i s   a p p l i e s ,   o f   c o u r s e ,   a l s o   i n   t h e   c a s e   when  t h e  



b r u s h e s   c o n s i s t   of   b r u s h   r o l l e r s . W h e n   t h e   b r u s h   r o l l e r s   a r e  

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

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

s u i t a b l y   be  d i v i d e d   i n t o   d i f f e r e n t   s e c t i o n s   i n   o r d e r   t o  

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



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

p a p e r m a k i n g   m a c h i n e s ,   f o r   e x a m p l e   f o r m i n g   w i r e s ,   f a b r i c  

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

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

e x t e n d s   t r a n s v e r s e l y   to   t h e   r u n n i n g   d i r e c t i o n   of   t h e   c l o t h -  

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

of   t h e   c l o t h i n g ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t h a t  

a  b r u s h   d e v i c e   ( 3 , 9 )   i s   l o c a t e d   o n l y   a g a i n s t   t h e   s u r f a c e  

of   t h e   c l o t h i n g   (1)   w h i c h   i s   i n   c o n t a c t   w i t h   t h e   f i b r e   w e b ,  

and   t h a t   a  s p r a y e r   means   (8)   i s   l o c a t e d   a t   t h e   b r u s h   d e v i c e  

and  s p r a y s   l i q u i d   j e t s   a g a i n s t   t h e   b r u s h   ( 3 , 9 )   i n   t h e  

b r u s h i n g   z o n e .  

2.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   1,  c  h  a  r   a  c  t   e  r  -  

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

d e v i c e   ( 3 , 9 )   f a c e s   u p w a r d   t o   t h e   d o w n w a r d   d i r e c t e d   s u r f a c e  

o f   t h e   c l o t h i n g   ( 1 ) .  

3.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   1,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   i  n  t h a t   a  c o l l e c t i n g   means   (4)   i s   l o c a t e d  

a d j a c e n t   t h e   b r u s h   d e v i c e   ( 3 , 9 )   to   r e c e i v e   i m p u r i t i e s  

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

4.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   1,  c  h  a  r   a  c  t   e  r  -  

i  z  e  d   i  n  t h a t   t h e   b r u s h   d e v i c e   (3)   c o n s i s t s   o f   a  

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

a c e   e x t e n d i n g   a c r o s s   t h e   w i d t h   o f   t h e   c l o t h i n g .  

5.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   1,  c  h  a  r  a  c  t   e  r  -  

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

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

w i d t h   o f   t h e   c l o t h i n g .  

6.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   5,  c  h  a  r  a  c  t   e  r  -  

i  z  e  d   i  n  t h a t   t h e   b r u s h e s   r o t a t e   i n   t h e   d i r e c t i o n  

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



7.  A  d e v i c e   as  d e f i n e d   i n   c l a i m   4,  c  h  a  r  a  c  t   e  r  -  

i  z  e  'd  i  n   t h a t   t h e   b r u s h   d e v i c e   i s   s u p p o r t e d   on  a  
beam  s t r u c t u r e ,   t h e   d e f l e c t i o n   l i n e   of   w h i c h   due  to   d e a d  

w e i g h t   and  l o a d   c an   be  s t r e t c h e d   by  a  s t r e t c h i n g   m e a n s ,   s o  

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

t h e   c l o t h i n g   a r e   s t r a i g h t .  

8.  A  d e v i c e   as  d e f i n e d   in   c l a i m  4 ,   c  h  a  r  a  c  t   e  r  -  

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

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

h o o k   c o u p l i n g   ( 1 2 ) ,   w h i c h   i s   l o c a t e d   o b l i q u e l y   to   t h e   l o n g -  

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

b a s e   m e m b e r   ( 1 1 )   o f   t h e   b r u s h .  
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