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©  Production  of  brushes. 
  A  method  of  making  rotary  driven  brushes,  particularly 
road-sweeping  brushes,  by  arranging  bunches  of  bristles  (2) 
so  that  their  one  ends  (2a)  extend  into  a  mould  (3)  for 
forming  the  brush  base  (1),  and  applying  into  the  mould  (3) 
around  the  ends  (2a)  of  the  bristles  a  quick-setting  liquid 
plastics  material,  generally  a  micro-cellular  elastomeric 
polymer  material  such  as  polyurethane  foamed  by  adding 
water  thereto,  and  allowing  the  plastics  material  to  set  to 
secure  the  brush  base  to  the  bristles. 



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

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

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

v e h i c l e s   or  any  o t h e r   m e c h a n i c a l l y   d r i v e n   r o t a r y  

s w e e p i n g   m a c h i n e s .  

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

( h e r e i n a f t e r   r e f e r r e d   to  as  r o a d - s w e e p i n g   b r u s h e s )   h a v e  

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

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

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

s e c u r e d   to  t he   wooden   b a s e ,   f o r   e x a m p l e   by  s t a p l i n g .  

More  r e c e n t l y ,   a  t e c h n i q u e   has   b e e n   d e v e l o p e d   f o r  

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

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

p l a s t i c s   b r i s t l e s ,   a g a i n   u s u a l l y   of  p o l y p r o p y l e n e .   I n  

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

t h a t   t h e i r   one  ends   e x t e n d   i n t o   an  a n n u l a r   mould   i n t o  

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

and  a p p l i e d   and  a l l o w e d   to  s e t   a r o u n d   t h e   b r i s t l e s ,   t h u s  

s e c u r i n g   t he   b r i s t l e s   to  t h e   b r u s h   b a s e .   H o w e v e r ,   t h i s  

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

m a t e r i a l   is  o n l y   i n j e c t e d   o v e r   a  r e l a t i v e l y   s m a l l  

s e g m e n t   of  t he   b a s e   m o u l d ,   b e f o r e   b e i n g   i n j e c t e d   i n t o   a n  



a d j a c e n t   mould   s e g m e n t ,   and  so  on  u n t i l   t h e   b a s e   i s  

c o m p l e t e l y   f o r m e d .  

T h i s   l e a d s   to  two  d r a w b a c k s ,   t h e   f i r s t   b e i n g   t h a t  

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

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

a  s i n g l e   b a s e ;   and  t h e   s e c o n d   b e i n g   t h a t   b e c a u s e   of  t h e  

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

or  " c o l d / h o t   l i n e s "   a r e   f o r m e d   b e t w e e n   t h e   a d j a c e n t  

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

c o m p l e t e d   b a s e ,   as  a  r e s u l t   of  w h i c h   t h e   b r u s h   is   l i k e l y  

to  c r a c k   a t   s u c h   a r e a s   of  w e a k n e s s .   R o a d - s w e e p i n g  

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

f a i l u r e   r a t e   of  a b o u t   5%. 

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

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

w i l l   s e t   in   a  r e l a t i v e l y   s h o r t   t i m e   and  w h i c h   p e r m i t s  

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

and  as  a  r e s u l t   t h e   p r e s e n t   i n v e n t i o n   has   b e e n  

a c c o m p l i s h e d .  

A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   in   one  a s p e c t  

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

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

one   e n d s   e x t e n d   i n t o   a  mou ld   f o r   f o r m i n g   t h e   b r u s h   b a s e ,  

and   a p p l y i n g   i n t o   t h e   mou ld   a r o u n d   t h e   s a i d   one  ends   o f  

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

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



b r u s h   b a s e   to  t h e   b r i s t l e s .  

The  p l a s t i c s   m a t e r i a l   w i l l   be  one  w h i c h   s e t s   in  a 

r e l a t i v e l y   s h o r t   t i m e ,   and  is   mos t   s u i t a b l y   a n y '  

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

s t r u c t u r e .   A  p a r t i c u l a r l y   s u i t a b l e   m a t e r i a l   has  b e e n  

f o u n d   to  be  p o l y u r e t h a n e   m o d i f i e d   to  be  m a r g i n a l l y  

f o a m e d ,   f o r   e x a m p l e   by  a d d i n g   w a t e r   t h e r e t o ,   bu t   a n y  

o t h e r   m a t e r i a l   m e e t i n g   t h e   r e q u i r e m e n t   of  q u i c k   s e t t i n g  

may  be  u s e d   in  t he   i n v e n t i o n .  

W h i l e   p o l y u r e t h a n e ,   or  any  o t h e r   s u i t a b l e   m a t e r i a l ,  

is   p r e f e r a b l y   c a u s e d   to  foam  by  a d d i n g   w a t e r   t h e r e t o ,   a 

m i c r o - c e l l u l a r   s t r u c t u r e   may  e q u a l l y   be  o b t a i n e d   i n  

o t h e r   w a y s ,   f o r   e x a m p l e   by  a i r   i n j e c t i o n   or  by  f i l l i n g  

t h e   p o l y m e r   m a t e r i a l   w i t h   low  d e n s i t y   a r t i c l e s   such   a s  

h o l l o w   g l a s s   s p h e r e s .   P o l y u r e t h a n e   in  w h i c h   s l i g h t  

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

a  s p e c i f i c   g r a v i t y   of  a b o u t   0 . 7 .  

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

f l o w s   e a s i l y   and  w i l l   s e t   and  h a r d e n   a r o u n d   t he   b r i s t l e s  

in  a b o u t   3  m i n u t e s ,   u s i n g   a  p o l y u r e t h a n e   as  d e s c r i b e d  

a b o v e .   Thus   r o a d - s w e e p i n g   b r u s h e s   and  o t h e r   r o t a r y  

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

h i t h e r t o ,   and  in  a d d i t i o n   t he   w h o l e   b r u s h   b a s e   i s  

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

a v o i d e d   a r e a s   of  w e a k n e s s   as  o c c u r   in  t h e   r o a d - s w e e p i n g  

b r u s h e s   of  t h e   p r i o r   a r t .   The  b a s e s   of  b r u s h e s  



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

i m p a c t   r e s i s t a n c e ,   l e a d i n g   to   low  f a i l u r e   r a t e .  

The  b r u s h   b r i s t l e s   may  be  s u i t a b l y   made  of  a  

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

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

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

c o u l d   be  u s e d .   A l t e r n a t i v e l y ,   t h e   b r i s t l e s   may  be  m a d e  

of  h o r s e h a i r   or  w i r e s   f o r   e x a m p l e .  

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

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

v e h i c l e s ,   i t   w i l l   be  a p p a r e n t   t h a t   t h e   m e t h o d   i s   e q u a l l y  

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

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

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

When  t h e   m e t h o d   of  t h e   i n v e n t i o n   is   u t i l i z e d   f o r  

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

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

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

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

an  a n n u l a r   mou ld   a b o v e   w h i c h   i s   a r r a n g e d   a  j i g   f o r  

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

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

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

f i l l e d   i n t o   t h e   m o u l d   and  a l l o w e d   to  s e t   and  h a r d e n  

a r o u n d   t h e   b r i s t l e s ,   w i t h i n   a  few  m i n u t e s .   The  m o u l d i n g  

i s   t h e n   r e m o v e d   f r o m   b e l o w   t h e   j i g   and  p l a c e d   in  a  



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

w h i c h   may  be  s i m p l y   a  c i r c u l a r   h o l e   of  g r e a t e r   d i a m e t e r  

t h a n   t h e   b a s e   mould   f o r m e d   in  a  p l a t e   a r r a n g e d   a b o v e   t h e  

m o u l d .   A f t e r   d r y i n g ,   t he   c o m p l e t e d   b r u s h   is  t h e n  

r e m o v e d .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d ,   by  way  o f  

e x a m p l e   o n l y ,   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 ,   in  w h i c h :  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  r o a d - s w e e p i n g  

b r u s h   made  by  t h e   m e t h o d   a c c o r d i n g   to  t h e   i n v e n t i o n ;  

F i g u r e   2  is   a  p l a n   v i e w   of  a  mould   f o r   t h e   b a s e   of  a 

r o a d - s w e e p i n g   b r u s h ;   a n d  

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

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

to  t h e   i n v e n t i o n .  

F i g u r e   1  shows  a  r o a d - s w e e p i n g   b r u s h   p r o d u c e d  

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

b a s e   1  f o a m e d   of  m i c r o - c e l l u l a r   e l a s t o m e r i c   p o l y m e r  

m a t e r i a l ,   e . g . ,   p o l y u r e t h a n e   f o a m e d   by  a d d i n g   w a t e r  

t h e r e t o ,   and  b u n c h e s   2  of  p o l y p r o p y l e n e   b r i s t l e s   h a v i n g  

t h e i r   one  ends   2a  s e c u r e d   in  t h e   b a s e   1  and  b e i n g  

d i s p o s e d   so  as  to  e x t e n d   o b l i q u e l y   o u t w a r d s   f rom  t h e  

b a s e .  

A l t h o u g h   t h e   b r i s t l e s   e x t e n d   o b l i q u e l y   w i t h   r e s p e c t  

to  t he   b a s e   as  shown  in  F i g u r e   1.  i t   w i l l   be  u n d e r s t o o d  

t h a t   t h e   b r i s t l e s   may  e x t e n d   a t   any  a n g l e   f r o m  



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

t h e   b a s e .  

S u c h   a  b r u s h   may  be  s u i t a b l y   p r o d u c e d   in   t h e  

f o l l o w i n g   m a n n e r ,   in   w h i c h   r e f e r e n c e   w i l l   be  made  t o  

F i g u r e s   2  and  3.  The  b r i s t l e s   a r e   a r r a n g e d   in   b u n c h e s  

and   t h e i r   one  e n d s   2a  a r e   a p p l i e d   o n t o   a  h o t   p l a t e   t o  

f u s e   t h e m   t o g e t h e r .   The  b u n c h e s   2  of  b r i s t l e s   a r e   t h e n  

p l a c e d   to   be  h e l d   by  a  j i g   ( F i g u r e   3)  w h i c h   c o m p r i s e s   a n  

a n n u l a r   p l a t e   5  h a v i n g   t h e r e i n   a  s e r i e s   of  h o l e s   o r  

o t h e r   a p e r t u r e s   5a  in   w h i c h   t h e   b r i s t l e s   a r e   p l a c e d   w i t h  

t h e i r   l o w e r   e n d s   2a  r e s t i n g   in   an  a n n u l a r   mou ld   3 

( b e t t e r   shown   in   F i g u r e   2 ) .   The  j i g   5  i s   s u p p o r t e d   i n  

p o s i t i o n   by  any  s u i t a b l e   m e a n s   6.  As  shown  in  F i g u r e   2 ,  

t h e   m o u l d   2  has   f o u r  e q u i a n g u l a r l y   s p a c e d   r e c e s s e s   3 a  

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

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

a  r o a d - s w e e p i n g   v e h i c l e .   The  m o u l d   3  a l s o   has   f o u r   j i g  

s u p p o r t s   4 .  

W i t h   t h e   b r i s t l e s   t h u s   in   p o s i t i o n   as  shown  i n  

F i g u r e   3,  t h e   m i c r o - c e l l u l a r   e l a s t o m e r i c   p o l y m e r  

m a t e r i a l   i s   p o u r e d   i n t o   t h e   m o u l d   3  and  a l l o w e d   to  s e t  

and   h a r d e n   a r o u n d   t h e   e n d s   2a  of  t h e   b u n c h e s   o f  

b r i s t l e s ,   w h i c h   p r o c e d u r e   t a k e s   a  few  m i n u t e s   o n l y .   T h e  

p o l y m e r   m a t e r i a l   a l s o   p e n e t r a t e s   to   some  e x t e n t   b e t w e e n  

t h e   i n d i v i d u a l   b r i s t l e s   of  e a c h   b u n c h   2 .  



The  m o u l d i n g   of  t h e   t h u s   f o r m e d   b r u s h   b a s e   1  i s   t h e n  

r e m o v e d   to  a  d r y i n g   a r e a .   D u r i n g   t h e   d r y i n g ,   t h e  

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

( n o t   shown)   w h i c h   may  t a k e   any  fo rm  but   w h i c h   i s  

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

g r e a t e r   d i a m e t e r   t h a n   t h e   mou ld   3,  a g a i n s t   w h i c h  

a p e r t u r e   t h e   b r i s t l e s   r e s t .  



1.  A  m e t h o d   of  m a k i n g   a  r o t a r y   d r i v e n   b r u s h ,  

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

b r i s t l e s   (2)   so  t h a t   t h e i r   one  e n d s   ( 2a )   e x t e n d   i n t o   a  

m o u l d   (3)   f o r   f o r m i n g   t h e   b r u s h   b a s e   ( 1 ) ,   and  a p p l y i n g  

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

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

t h e   p l a s t i c s   m a t e r i a l   to   s e t   to  s e c u r e   t h e   b r u s h   b a s e   t o  

t h e   b r i s t l e s .  

2.  A  m e t h o d   as  c l a i m e d   in   c l a i m   l ,   c h a r a c t e r i z e d   i n  

t h a t   t h e   s a i d   q u i c k - s e t t i n g   l i q u i d   p l a s t i c s   m a t e r i a l   i s  

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

3.  A  m e t h o d   as  c l a i m e d   in   c l a i m   2,  c h a r a c t e r i z e d   i n  

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

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

t h e r e t o .  

4.  A  m e t h o d   as  c l a i m e d   in   any  of  c l a i m s   1  to   3 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   b r u s h   b r i s t l e s   a r e   of  a  

t h e r m o - f o r m i n g   e x t r u d a b l e   m a t e r i a l .  

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

6.  A  m e t h o d   as  c l a i m e d   in   any  of  c l a i m s   1  to   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   is   a  r o a d - s w e e p i n g  

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

a n n u l a r   m o u l d .  



7.  A  m e t h o d   as  c l a i m e d   in   c l a i m   6,  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   b r i s t l e s   e x t e n d   o b l i q u e l y   o u t w a r d s   f r o m  

t h e   p l a n e   of  t h e   a n n u l a r   b a s e ,   and  in  t h a t   d u r i n g   t h e  

m o u l d i n g   of  t h e   b a s e   t h e   b r i s t l e s   a r e   h e l d   in   a  j i g   ( 5 )  

d i s p o s e d   a b o v e   t h e   b a s e   m o u l d ,   t h e   s a i d   j i g   h a v i n g   a  

s e r i e s   of  a p e r t u r e s   ( 5 a )   t h e r e i n   f o r   s u p p o r t i n g   t h e  

b r i s t l e s .  

8.  A  r o t a r y   d r i v e n   b r u s h   c o m p r i s i n g   a  b r u s h   b a s e   ( 1 )  

h a v i n g   b u n c h e s   of  b r i s t l e s   (2)   e x t e n d i n g   t h e r e f r o m ,  

c h a r a c t e r i z e d   in   t h a t  t h e   s a i d   b a s e   has   b e e n   f o r m e d  

a r o u n d   t h e   e n d s   ( 2 a )   of  t h e   b r i s t l e s   by  a p p l y i n g   a  

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

to   s e t   to   s e c u r e   t h e   b r u s h   b a s e   to   t h e   b r i s t l e s .  

9.  A  b r u s h   as  c l a i m e d   in  c l a i m   8,  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   b a s e   i s   f o r m e d   f r o m   a  m i c r o - c e l l u l a r  

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

10.   A  b r u s h   as  c l a i m e d   in   c l a i m   8  or  9 ,  

c h a r a c t e r i z e d   by  b e i n g   a  r o a d - s w e e p i n g   b r u s h ,   and  i n  

t h a t   t h e   b r u s h   b a s e   i s   a n n u l a r .  
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