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©  Method  of  manufacturing  brush  components. 

A  method  of  manufacturing  brush  components  and  the 
brushes  themselves  is  disclosed,  wherein  the  wefts  are  pro- 
vided  by  tows  made  up  of  a  plurality  of  filament  ends,  for 
example  polypropylene  mono-filaments,  and  the  warps  are 
made  up  of  polyester  yarn,  the  woven  material  subsequently 
having  beads  of  molten  polymeric  material  extruded  therein, 
preferably  transverse  to  the  wefts  and  being  slit transverse  to 
the  wefts,  either  before  or  after  the  extrusion  operation,  thus 
providing  a  plurality  of  brush  tapes  or  components  which  can 
then  be  assembled  into  a  holder  either  on  their  own  or 
together  with  other  strips,  preferably  using  the  extruded 
polymeric  material  as  a  locking  bead  engaging  in  a  groove  in 
the  holder. 



" B r u s h e s   and  t h e i r   n a n u f a c t u r e "  

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

m a n u f a c t u r i n g   b r u s h e s   and  to  b r u s h e s   and  t h e   b r u s h  

c o m p o n e n t s   made  by  t h e   i m p r o v e d   m e t h o d .  

In  our   U.K.  P a t e n t   N o . 1 4 5 7 0 7 4   a  m e t h o d   o f  

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

k n i t t e d   t a p e   of   y a r n   f o l d e d   upon  i t s e l f   i n t o   a  z i g - z a g  

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

e l e m e n t   s e c u r e d   to  an  edge   t h e r e o f   e i t h e r   b e f o r e   or   a f t e r  

a  s l i t t i n g   o p e r a t i o n .   In  our   c o - p e n d i n g   B r i t i s h  

A p p l i c a t i o n   N o . _ 7 9 0 1 2 3 0 ,   f u r t h e r   m e t h o d s   of   b r u s h  

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

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

e x t r u d e d   on  t h e   b r i s t l e   e l e m e n t s   and  a  f o l d i n g   or  s l i t t i n g  

o p e r a t i o n   i s   p e r f o r m e d .   We  have   now  d e v e l o p e d   a  f u r t h e r  

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

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 ,   we  p r o v i d e   a 

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

f o r m i n g   a  m u l t i - f i l a m e n t  t o w   from  b r i s t l e  f i l a m e n t .   f eed ing   the  tow  t c  

a  loom  as  t h e   w e f t   and  w e a v i n g   a  b r i s t l e   f a b r i c   u s i n g  

t r a d i t i o n a l   warp  y a r n s   and  s u b s e q u e n t l y   e x t r u d i n g   o n t o   t h e  

f a b r i c   a c r o s s   t h e   b r i s t l e   w e f t s   a  p o l y m e r i c   m a t e r i a l   e i t h e r  

b e f o r e   or  a f t e r   t h e   m a t e r i a l   has   b e e n   s l i t   a c r o s s   t h e  

w e f t s .  

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

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

p o l y p r o p y l e n e   f i l a m e n t s   and  t h e   warp   y a r n s   a r e   f o r m e d  

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

A c c o r d i n g   to  one  e m b o d i m e n t   of   t h e   i n v e n t i o n ,   a f t e r  

t h e   w e a v i n g   o p e r a t i o n ,   t he   woven  m a t e r i a l   i s   s l i t  

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

t h e n   e x t r u d e d   o n t o   one  or  b o t h   ends   of  t h e   s e v e r e d   w e f t s ,  

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

l o c k i n g   bead   w h i c h   can  s u b s e q u e n t l y   be  l o c a t e d   in   a  g r o o v e  
in  a  b r u s h   h e a d .   I f   t he   m o l t e n   m a t e r i a l   i s   e x t r u d e d  

down  b o t h   end  e d g e s   of  t he   s e v e r e d   w e f t s   t h e n   a  f u r t h e r  

s e v e r i n g   o p e r a t i o n  b e t w e e n   t he   two  e x t r u s i o n s   m u s t   b e  

p e r f o r m e d .  



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

o p e r a t i o n   t he   s l i t   s t r i p   of  woven  m a t e r i a l   can   be  f o l d e d  

upon  i t s e l f   a b o u t   i t s   c e n t r a l   l i n e   r u n n i n g   t r a n s v e r s e   t o  

t he   w e f t s ,   t h u s   p r e s e n t i n g   a  d o u b l e   row  of  w e f t   e n d s   s i d e  

by  s i d e   and  t h e   m a t e r i a l   may  be  h e l d   in  t h i s   d o u b l e d   o v e r  

c o n f i g u r a t i o n   by  e x t r u d i n g   a  bead   of  p o l y m e r i c   m a t e r i a l  

a l o n g   t h e   f o l d   l i n e .  

In  a  y e t   f u r t h e r   a l t e r n a t i v e   m e t h o d ,   t h e   w o v e n  

m a t e r i a l   may  h a v e   d e p o s i t e d   on  one  or  b o t h   f a c e s   t h e r e o f  

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

w i d t h   of  t h e   woven  t a p e ,   i . e .   t r a n s v e r s e   to  t h e   w e f t s ,   t o  

form  b r u s h   b e a d s .   T h e s e   s t r i p s  o f   m o l t e n   p o l y m e r   may  b e  

e q u a l l y   s p a c e d   and  t h e   woven  m a t e r i a l   can   t h e n   be  s l i t  

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

t h e   c e n t r e   of   t h e   s t r i p s   of  m o l t e n   m a t e r i a l   so  as   to   p r o v i d e  

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

same  or  d i f f e r e n t   w i d t h s .   I f   s l i t t i n g   o c c u r s   t o   e i t h e r  

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

be  b e n t   upon  t h e m s e l v e s   t h r o u g h   1800  a l o n g   t h e   c e n t r e   l i n e  

of  t he   s t r i p s   of   m o l t e n   m a t e r i a l   so  as  to  p r o v i d e   b r u s h  

c o m p o n e n t s   of   d o u b l e   t h i c k n e s s .  

The  b r u s h   c o m p o n e n t s   of  t h e   p r e s e n t   i n v e n t i o n   c a n  

be  m a n u f a c t u r e d   on  any  s u i t a b l e   loom  c a p a b l e   of   h a n d l i n g  

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

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

w i d t h   of  t h e   loom  m a y  b e   u s e d   o r ,   a l t e r n a t i v e l y ,   t h e  

w e a v i n g   m a c h i n e   may  be  p r o v i d e d   w i t h   two  r a p i e r s   w h i c h  

t r a n s f e r   t h e   w e f t   f rom  one  to  t h e   o t h e r   in   t h e - c e n t r e   o f  

t h e   m a c h i n e .  

In  one  p a r t i c u l a r   e x a m p l e   of  t h e   i n v e n t i o n ,   we 

m a n u f a c t u r e d   b r u s h   c o m p o n e n t s   u s i n g   a  tow  made  up  o f   100  e n d s  

of   8  t h o u   ( . 2 0   mm)  p o l y p r o p y l e n e   f i l a m e n t s   or  w e f t   y a r n s   a n d  

a  p l u r a l i t y   of   p o l y e s t e r   w a r p s , f o r   e x a m p l e   of  C r a v e n ' s   1 0 0 0  
d e n i e r   1½  t w i s t / i n c h   p o l y e s t e r .  

The  r e s u l t a n t   woven  m a t e r i a l   was  t h e n   s u b s e q u e n t l y  

p r o c e s s e d   by  c a r r y i n g   ou t   one  of  t h e   e x t r u s i o n s   and   s l i t t i n g  

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

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



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

of  t he   woven  m a t e r i a l .   T h e s e   b r u s h   c o m p o n e n t s   can   t h e n  

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

b e a d i n g   in  a  s u i t a b l e   r e - e n t r a n t   g r o o v e .   I f   d e s i r e d .  

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

s e v e r a l   c o m p o n e n t s   c o u l d   be  of  d i f f e r e n t   d e n s i t i e s .   I f  

d e s i r e d ,   t he   p l u r a l i t y   of  s i d e   by  s i d e   c o m p o n e n t s   c o u l d  

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

a s s e m b l y   in  t he   b r u s h   h e a d .  

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

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

of  t h e   tow  or  w e f t   o c c u r s   t h a n   i f   t he   c o m p o n e n t s   a r e  

m a n u f a c t u r e d   by  t h e   k n i t t i n g   p r o c e s s   d e s c r i b e d   in  our   U . K .  

P a t e n t   N o . 1 4 5 7 0 7 4 .   F u r t h e r m o r e ,   good  b r i s t l e   d e n s i t y   i s  

a c h i e v e d   due  to  t h e   a c t i o n   of  t he   r e e d   on  t h e   l o o m .  

A l s o ,   t h e r e   i s   l e s s   w a s t a g e   f rom  woven  s t r i p s   o r  

t a p e s   of  b r u s h   c o m p o n e n t   t h a n   some  k n i t t e d   t a p e s   b e c a u s e  

o f t e n   w i t h   k n i t t e d   t a p e s   t h e   e d g e s   of  t h e   t a p e ,   w h e r e   t h e  

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

s e l v e s ,   have   to  be  s l i t .   F u r t h e r m o r e ,   l e s s   d e f o r m a t i o n  

of  t h e   t ows   from  t h e   warp   y a r n s   o c c u r s   t h a n   w i t h   k n i t t e d  

b r u s h   c o m p o n e n t s .   I t   w i l l   a l s o   be  a p p r e c i a t e d   t h a t  

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

in   t h e   end  p r o d u c t .   For  e x a m p l e ,   t h e   t h i c k n e s s   of  t h e  

woven  m a t e r i a l   can   be  a l t e r e d   m e r e l y   by  a l t e r i n g   t h e  

c h a r a c t e r i s t i c s   of  t h e   w e f t s .   What  i s   m o r e ,   t h e   n u m b e r  

of   t ows   pe r   can   be  a d j u s t e d   to  c h a n g e   t h i c k n e s s .  

F u r t h e r m o r e ,   t h e   c h a r a c t e r i s t i c s   of   t h e   w e f t s   c a n  

be  c h a n g e d   a t   w i l l ,   e . g .   t h e   d i m e n s i o n s   of  t h e   f i l a m e n t s  

m a k i n g   up  t h e   w e f t s   can   be  c h a n g e d   or  t h e   n u m b e r   of   f i l a m e n t s  

pe r   w e f t   can  be  a l t e r e d .   L i k e w i s e ,   a  c o m b i n a t i o n   o f  

d i f f e r e n t   w e f t s   can   be  woven  i n t o   t he   same  f a b r i c .  

In  m o s t   i n s t a n c e s ,   i t   i s   e n v i s a g e d   t h a t   more   t h a n  



one  s t r i p   of  t a p e   or  b r u s h   c o m p o n e n t   w o u l d   be  r e q u i r e d   p e r  

b r u s h   and  n o r m a l l y   s p e a k i n g   at   l e a s t   two  t a p e s   w o u l d   b e  

used   t o g e t h e r   to  i n c r e a s e   b r i s t l e   d e n s i t y .   By  o f f - s e t t i n g  

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

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

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

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

the   b r i s t l e s   o v e r l a p   t o  c r e a t e   a  b r u s h   of  h a l f   t h e   w i d t h  

of  t he   t a p e   bu t   t w i c e   t h e   d e n s i t y .  

A  f u r t h e r   a d v a n t a g e   of  w e a v i n g   o v e r   k n i t t i n g   b r u s h  

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

to  t he   w a r p s   t h a n   in   a  k n i t t i n g   m a c h i n e .   T h i s   m e a n s   t h a t  

the   warp  y a r n s   can   be  k e p t   p a r a l l e l   and  m i s a l i g n m e n t   i s  

l e s s   l i k e l y   to  o c c u r .  

I t   i s   e n v i s a g e d   t h a t   t he   e x t r u s i o n   a n d / o r   s l i t t i n g  

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

m a t e r i a l   s o o n   a f t e r   i t   e m e r g e s   f rom  t h e   loom  and  b e f o r e   t h e  

m a t e r i a l   i s   r e e l e d   or  s t o r e d   on  s p o o l s .   To  e n a b l e   s u c h  

o p e r a t i o n s   to  be  p e r f o r m e d ,   i t   i s   e n v i s a g e d   t h a t   t h e   e x t r u s i o n  

a n d / o r   s l i t t i n g   a n d / o r   f o l d i n g   e q u i p m e n t   w o u l d   be  m o u n t e d  

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

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

e x t r u s i o n   o p e r a t i o n s ,   in  w h i c h   a  d i e   i s   a t t a c h e d   t o   t h e  

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

used   and  in   t h e   a p p e n d e d   c l a i m s   t h e   e x p r e s s i o n   " e x t r u d e d "  

and  s i m i l a r   e x p r e s s i o n s   r e l a t i n g   to  e x t r u s i o n   o p e r a t i o n s  

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

I t   i s   e n v i s a g e d   t h a t   in   c e r t a i n   c i r c u m s t a n c e s   i t   m a y  
be  d e s i r a b l e   to  r e i n f o r c e   t h e   woven  b r u s h   c o m p o n e n t .   T h i s  

can  be  done   by  i n c o r p o r a t i n g   a  s t r e n g t h e n i n g   m e m b e r   o r  
c a r r i e r   w i t h i n   t h e   e x t r u s i o n .   T h i s   c a r r i e r   may  be  i n  

t he   form  of  a  t h r e a d   or  w i r e   e i t h e r   c o a t e d   or  u n c o a t e d .  

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

any  p o s i t i o n   i n t o   w h i c h   i t   i s   b e n t .  



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

c o m p r i s i n g   f o r m i n g   a  m u l t i - f i l a m e n t   tow  f rom  b r i s t l e  

f i l a m e n t ,   f e e d i n g   the   tow  to  a  loom  as  t h e   w e f t   a n d  

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

and  s u b s e q u e n t l y   e x t r u d i n g   o n t o   t he   f a b r i c   a c r o s s   t h e  

b r i s t l e   w e f t s   a  p o l y m e r i c   m a t e r i a l   e i t h e r   b e f o r e   or  a f t e r  

the   m a t e r i a l   has   been   s l i t   a c r o s s   t h e   w e f t s .  

2.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t h e   m u l t i -  

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

r e s i n o u s   m o n o - f i l a m e n t s .  

3.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1  or  2  w h e r e i n   t h e  

warp  y a r n s   a r e   f o r m e d   from  a  p o l y e s t e r   m a t e r i a l .  

4.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1 - 3  

w h e r e i n ,   a f t e r   t h e   w e a v i n g   o p e r a t i o n ,   t h e   woven   m a t e r i a l  

i s   s l i t   t r a n s v e r s e   to  t he   w e f t s   and  m o l t e n   p l a s t i c s  

m a t e r i a l   i s   t h e n   e x t r u d e d   o n t o   one  or  b o t h   e n d s   of   t h e  

s e v e r e d   w e f t s ,   t he   s h a p e   of  t h e   e x t r u s i o n   b e i n g   s u c h   as  t o  

p r o v i d e   a  l o c k i n g   bead  w h i c h   can  s u b s e q u e n t l y   be  l o c a t e d  

in  a  g r o o v e   in  a  b r u s h   h e a d .  

5.  A  m e t h o d   a c c o r d i n g   to  c l a i m   4  w h e r e i n   t h e   m o l t e n  

m a t e r i a l   i s   e x t r u d e d   down  b o t h   end  e d g e s   of   t h e   r e v e r e d  

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

two  e x t r u s i o n s   i s   p e r f o r m e d .  

-6.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1,  2  o r  3   w h e r e i n ,  

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

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

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

w e f t   e n d s   s i d e   by  s i d e ,   t h e   m a t e r i a l   t h e n   b e i n g   h e l d   i n  

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

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

7.  A  m e t h o d   a c c o r d i n g   to  c l a i m   1,  2  o r  3   w h e r e i n   t h e  

woven  m a t e r i a l   has   d e p o s i t e d   o n t o   one  or  b o t h   f a c e s   t h e r e o f  

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

w i d t h   of   t h e   woven  t a p e   to  form  b r u s h   b e a d s ,   w h e r e u p o n   t h e  

woven  m a t e r i a l   i s   t h e n   s l i t   b e t w e e n   t h e   s t r i p s   o f   m o l t e n  

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

e i t h e r   of   t h e   s a m e  ' o r   d i f f e r e n t   w i d t h s .  



8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7  w h e r e i n   t h e   s l i t   s t r i p s  

of  m a t e r i a l   a re   b e n t   upon   t h e m s e l v e s   t h r o u g h   1 8 0 °   a l o n g  

t h e   c e n t r e   l i n e   of  t he   s t r i p s   of  m o l t e n   m a t e r i a l   so  as  t o  

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

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   7  or  8  w h e r e i n   t h e  

woven  m a t e r i a l   i s   s l i t   down  t h e   c e n t r e   of   e a c h   s t r i p   o f  

p o l y m e r .  

10 .   A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   4 - 9   w h e r e i n  

t h e   s l i t s   and  s t r i p s   of  p o l y m e r   a re   t r a n s v e r s e   to   t h e   w e f t s .  
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