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©  Electrical  brushes. 

Disclosed  herein  is  an  electrical  brush  (1)  having  a  brush 
wear  sensor (9) in  the  form  of  a  loop  (10,  11,  13)  of insulated 
electrical  conductor  lying  in  a  bore  (5,  6)  leading  from  an 
upper  surface  of  the  brush  to  a  depth  (d)  equivalent  to  the 
point  at  which  brush  wear  is  to  be  sensed,  the  sensor  loop 
passing  around  a  fixed  point  of  or in  the  brush  at the  bottom 
of  the  bore  to  anchor  the  sensor  loop  in  the  brush. 



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

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

l e a d   w i t h i n   t h e   b r u s h   b o d y .  

Such  w e a r   s e n s o r   l e a d s   h a v e ,   of   c o u r s e ,   t o   be  i n s u l a t e d  

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

K i n g d o m   P a t e n t   S p e c i f i c a t i o n   No.  1 , 1 5 8 , 2 9 8   in   t h e   name  o f  

C e l l o - P a k   A/S  i s   an  e x a m p l e   of   a  b r u s h   b o d y   i n c o r p o r a t i n g  

an  e m b e d d e d   l o o p   of  an  i n s u l a t e d   c o n d u c t o r   e x t e n d i n g   down  t o  

t h e   l i m i t   of   p e r m i s s i b l e   w e a r   of   t h e   b r u s h .   H o w e v e r ,   i n  

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

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

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

m a t e r i a l s   s u c h   as  p o l y m e r s   of  f l u o r o e t h y l e n e .   T h e s e   h i g h  

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

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

a n c h o r   t h e   s e n s o r .  

I t   i s   an  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   to   o v e r c o m e  

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

b r u s h   b o d y .  

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   an  e l e c t r i c a l   b r u s h  

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

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

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

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



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

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

b r u s h .  

In   a  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   a  p a i r  

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

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

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

f r o m   one   t o   t h e   o t h e r   v i a   t h e   t r a n s v e r s e   h o l e .   In  t h i s  

e m b o d i m e n t   t h e   b r u s h   b o d y   b e t w e e n   t h e   two  b o r e s   p r o v i d e s  

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

w i t h   an  e p o x y   r e s i n   c e m e n t   or   t h e   l i k e .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   by  way  of   e x a m p l e   i n  

t h e   D r a w i n g s ,   w h e r e i n : -  

F i g .   1  i s   a  s i d e   e l e v a t i o n   of   a  b r u s h   i n   a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n ,   a n d  

F i g .   2  i s   a  f r o n t   e l e v a t i o n   of   t h e   b r u s h   of   F i g .   1 .  

As  s h o w n ,   a  b r u s h   1  h a s   a  p a i r   o f   s i l a s t o m e r   s l e e v e d  

f l e x i b l e   c u r r e n t   s h u n t s   2  and   3  l o c a t e d   by  t a m p e d   c o p p e r  

p o w d e r   c o n n e c t i o n s   i n   t h e   t o p   4  o f   t h e   b r u s h .  

Two  f i n e   b o r e s   5  and  6  a r e   d r i l l e d   f r o m   t h e   b r u s h  

t o p   4,  c l o s e   t o   t h e   s i d e   7,  and   a n g l e d   t o w a r d s   one   a n o t h e r  

t o   c o n v e r g e   a t   a  s h o r t   h o l e   8  d r i l l e d   t r a n s v e r s e l y   f r o m  

t h e   s i d e   7.  H o l e   8  i s   d r i l l e d   a t   a  d e p t h   d  f r o m   t h e  

b r u s h   t o p   4  a t   w h i c h   i t   i s   d e s i r e d   to   s e n s e   b r u s h   w e a r .  

A  b r u s h   w e a r   s e n s o r   9  i n   t h e   f o r m   of   a  l e a d   o r  

c o n d u c t o r   i n s u l a t e d   w i t h   TEFLON  ( T r a d e   Mark )   i s   made  i n t o  



a  l o o p   of  w h i c h   t h e   two  arms  10  and  11  a r e   e a c h   f e d   i n t o  

one  of  t h e   b o r e s   5  and  6  v i a   t h e   s i d e   h o l e   8.  T h e  

s e n s o r   a rms   a r e   t w i s t e d   t o g e t h e r   a b o v e   t h e   b r u s h   and  t h e  

f r e e   e n d s   a r e  c o n n e c t e d   to   a  t e r m i n a l   12 .   T h i s  

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

t h e   l e a d   e n d s   a r e  s i m p l e   to   i n s e r t   t h r o u g h   t h e   s i d e   h o l e   8 

i n t o   t h e   b o r e s   5  and  6.  A l s o   t h e   w e a r   d e p t h   d  can   be  s e t  

a c c u r a t e l y ,   as  i t   i s   a  c o m b i n a t i o n   of   t h e   s i t i n g   of  h o l e   8  

and  t h e   p r o t r u s i o n   i n t o   t h e   h o l e   of   t h e   l o o p   end  1 3 .  

F i n a l l y ,   t h e   h o l e   8  i s   f i l l e d   w i t h   ARALDITE  ( T r a d e  

M a r k )   to   b o n d   t h e   l o o p   end  13  in   t h e   h o l e   8,  to   s e a l   t h e  

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

f o r m e d   as  t h e   b r u s h   w e a r s   p a s t   t h e   h o l e   8 .  

T h e  s e n s o r   l e a d   9  i s   u s e d   in   known  m a n n e r   to   d e t e c t  

w e a r   by  c u r r e n t   l e a k a g e .  

In  an  a l t e r n a t i v e ,   u n i l l u s t r a t e d   e m b o d i m e n t ,   a  

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

a  s i d e   h o l e   a t   t h e   w e a r   d e p t h .   A  l o o p   of  s e n s o r   l e a d   i s  

p a s s e d   down  t h e   b o r e   and  i s   a n c h o r e d   i n t o   t h e   b r u s h   by  a  

p l u g   or   l o c k i n g   p i n   of  b r u s h   or   o t h e r   c o n d u c t i n g   o r  

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

h o l e   and  t h r o u g h   t h e   l o o p   e n d .   The  p l u g   or   p i n   m a t e r i a l  

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

of   a  c o m m u t a t o r   as  i t   comes   i n t o   r u b b i n g   c o n t a c t .  



1 .  A n   e l e c t r i c a l   b r u s h   h a v i n g   a  b r u s h   w e a r   s e n s o r   in   t h e  

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

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

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

s e n s e d ,   c h a r a c t e r i s e d   i n   t h a t   t h e   s e n s o r   l o o p   ( 1 0 ,   11)  l i e s  

i n   a  b o r e   (5 ,   6)  i n   t h e   b r u s h   (1)  and  p a s s e s   a r o u n d   a  f i x e d  

p o i n t   o f   o r   i n   t h e   b r u s h   a t   t h e   b o t t o m   (8)  o f   t h e   b o r e   t o  

a n c h o r   t h e   s e n s o r   l o o p   (13 )   i n   t h e   b r u s h .  

2.  A  b r u s h   as  c l a i m e d   i n   c l a i m   1  and  f u r t h e r   c h a r a c t e r i s e d  

i n   t h a t   a  p a i r   of   f i n e   b o r e s   (5  and  6)  l e a d   f r o m   t h e   b r u s h  

t o p   t o   m e e t   a  t r a n s v e r s e   h o l e   (8)   in   a  s i d e   o r   f a c e   of   t h e  

b r u s h   a t   s a i d   d e p t h   ( d ) ,   a  r e s p e c t i v e   arm  (10   o r   11)  of   t h e  

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

l o o p i n g   f r o m   one   t o   t h e   o t h e r   v i a   t h e   t r a n s v e r s e   h o l e .  

3.  A  b r u s h   as  c l a i m e d   i n   c l a i m   2  and  f u r t h e r   c h a r a c t e r i s e d  

in   t h a t   t h e   s e n s o r   l o o p   end   (13 )   i s   b o n d e d   and   s e a l e d   in   t h e  

t r a n s v e r s e   h o l e   ( 8 ) .  

4.  A  b r u s h   as   c l a i m e d   i n   c l a i m   1  and  f u r t h e r  c h a r a c t e r i s e d  

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

b r u s h   (1)   t o   m e e t   a  t r a n s v e r s e   h o l e   (8)  i n   a  s i d e   o r   f a c e  

of   t h e   b r u s h   a t   s a i d   d e p t h   (d)  and  t h e   s e n s o r   l o o p   (9)  i s  

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

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

end   ( 1 3 ) .  



5.  A  b r u s h   as  c l a i m e d   in   any  of   c l a i m s   1  to   4  and  f u r t h e r  

c h a r a c t e r i s e d   in   t h a t   t h e   s e n s o r   (9)  i s   a  l e a d   or  c o n d u c t o r  

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