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@)  A  brush  gear  assembly  for  use  in  a  motor. 

01 

@  A  solderless  electrical  connection  is  made  between  a  wire 
(W)  and  an  electrical  contact  (42,  44)  forming  part  of  a  brush 
gear  assembly  of  an  electric  motor.  A  thin  planar  contact  por- 
tion  (56)  of  the  electrical  contact  has  therein  an  aperture  (58) 
having  a  greater  area  than  the  cross-sectional  area  of  the  wire. 
A  plurality  of  resilient  fingers  (60)  are  symmetrically  arranged 
about  said  aperture.  The  distal  ends  of  the  fingers  define  the 
boundary  of  a  wire-receiving  opening  in  the  general  shape  of  a 
circle,  the  cross-section  of  the  circle  being  less  than  the  cross- 
sectional  diameter  (D)  of  the  wire.  When  the  wire  penetrates 
the  opening  the  fingers  distort  in  the  direction  of  wire  penetra- 
tion  to  prevent  withdrawal  of  the  wire. 
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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  a  b r u s h   g e a r  

a s s e m b l y   f o r   u s e   in   a  m o t o r .  

In  p r i o r   a r t   m o t o r s ,   and  e s p e c i a l l y   p e r m a n e n t   m a g n e t  

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

end  in   a  b r u s h   a s s e m b l y   and  a t   i t s   o t h e r   end  in   . a n  

e l e c t r i c a l   c o n t a c t .   T y p i c a l l y ,   t h e   e l e c t r i c a l   c o n t a c t  

i s   in   t h e   f o rm  of  a  p l a n a r   s u r f a c e   and  i s   made  f r o m   a  

m a t e r i a l   s u c h   as  c o p p e r   or  c o p p e r   a l l o y   w h i c h   r e a d i l y  

10  r e c e i v e s   a  c o n v e n t i o n a l   f l u x   s o l d e r   in   o r d e r   t o  

e l e c t r i c a l l y   c o n n e c t   a  w i r e   to   t h e   m o t o r   c o n t a c t .  

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

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

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

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

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

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

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

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

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

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

gea r   a s s e m b l y   f o r   u se   in  an  e l e c t r i c   m o t o r   and  f o r  

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

i n c l u d i n g   a  p l a n a r   c o n t a c t   a r e a ,   an  a p e r t u r e   d e f i n e d   i n  

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

a r r a n g e d   w i t h i n   s a i d   a p e r t u r e   s u c h   t h a t   when  t h e   w i r e  

p e n e t r a t e s   s a i d   a p e r t u r e ,   s a i d   a t   l e a s t   one  f i n g e r  

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

d i s t o r t i o n   of  s a i d   f i n g e r ( s )   p r e v e n t i n g   w i t h d r a w a l   o f  

s a i d   w i r e   f rom  w i t h i n   s a i d   a p e r t u r e ;   and  means   f o r  

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

P r e f e r r e d   a n d / o r   o p t i o n a l   f e a t u r e s   of  t h e   i n v e n t i o n   a r e  

s e t   f o r t h   in   c l a i m s   2-6  and  t h e   i n v e n t i o n   in   o t h e r  

a s p e c t s   i s   s e t   f o r t h   in   c l a i m s   7  and  8 .  

The  i n v e n t i o n   w i l l   now  be  more   p a r t i c u l a r l y   d e s c r i b e d ,  

by  way  of  e x a m p l e ,   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  s m a l l   p e r m a n e n t  

m a g n e t   m o t o r   e m b o d y i n g   t h e   i n v e n t i o n ,  

F i g u r e   2  i s   a  f r o n t   p l a n   v i e w   of  t h e   m o t o r   of  F i g u r e   1 

w i t h   t h e   w i r e s   r e m o v e d ,  

F i g u r e   3  i s   a  v i e w   of  t h e   m o t o r   of  F i g u r e   1  t a k e n   a l o n g  
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l i n e s   3 - 3 ,  

F i g u r e   4  i s   a  v i e w   t a k e n   a l o n g   l i n e s   4-4   of  F i g u r e   3 ,  

F i g u r e   5  i s   a  p e r s p e c t i v e   v i e w   of  t h e   p l a s t i c   i n s e r t  

u s e d   in   t h e   m o t o r   of  F i g u r e   1  , 

5  F i g u r e   6  i s   a  v i e w   t a k e n   a l o n g   l i n e s   6-6   of  F i g u r e   3 ,  

F i g u r e   7  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e   f r o n t  

p o r t i o n   of  t h e   m o t o r   of  F i g u r e   1  ,  a n d  

F i g u r e   8  i s   a  v i e w   t a k e n   a l o n g   l i n e s   8-8   of  F i g u r e   3 .  

Wi th   r e f e r e n c e   to   F i g u r e s   1 - 3 ,   t h e   c o n s t r u c t i o n   of   a  

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

p r e s e n t e d   and  g e n e r a l l y   d e s i g n a t e d   as  10.  The  m o t o r  

i n c l u d e s   a  g e n e r a l l y   U - s h a p e d   m o t o r   f r a m e   12  made  f r o m  

s t e e l .   The  m o t o r   f r a m e   is   b a s i c a l l y   two  p l a n a r   l e g s  

14  and  16  t h a t   a r e   g e n e r a l l y   p a r a l l e l   and  s p a c e d   f r o m  

15  e a c h   o t h e r .   The  two  l e g s   a r e   j o i n e d   a t   one  end  by  a  

g e n e r a l l y   p l a n a r   c e n t r a l   p o r t i o n   18.  The  s p a c e d   l e g s  

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

m o u n t e d   a  p l a s t i c   s p a c e r   20  and  a  p a i r   of  o p p o s e d  

p e r m a n e n t   m a g n e t s   22  and  24  t h a t   s u r r o u n d   a  r o t a t i n g  

2o  a r m a t u r e   26.  One  end  of  t h e   a r m a t u r e   t e r m i n a t e s   in   a  

s h a f t   p o r t i o n   28  w h i c h   i s   r e c e i v e d   w i t h i n   a  b u s h i n g   30  



0 2 2 0 9 5 5  

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

p o r t i o n   18.  The  o t h e r   end  of  t h e   a r m a t u r e   t e r m i n a t e s  

in  a  s h a f t   p o r t i o n   34.  Nex t   to   t h e   a r m a t u r e   a n d  

m o u n t e d   on  t h e   s h a f t   p o r t i o n   34  i s   a  c o m m u t a t o r   3 6 .  

S h a f t   p o r t i o n   34  p a s s e s   t h r o u g h   a  b u s h i n g   38  t h a t   i s  

d e f i n e d   as  p a r t   of  a  n o n - c o n d u c t i v e   i n s e r t   40  w h i c h  

m a t e s   w i t h   t h e   d i s t a l   e n d s   of  t h e   l e g s   14  and  16  of  t h e  

m o t o r   f r a m e   12.  A l s o   m o u n t e d   on  t h e   n o n - c o n d u c t i v e  

member   40  a r e   a  p a i r   of  b r u s h   a s s e m b l i e s   42  and  4 4 .  

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

one  w i l l   be  d e s c r i b e d   in   d e t a i l .   T a k i n g   b r u s h   a s s e m b l y  

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

p a i r   of  p l a n a r ,   o p p o s e d   p a r a l l e l   l e g s   52  and  54.  T h e  

l e g s   a r e   j o i n e d   t o g e t h e r   by  a  p l a n a r   p o r t i o n   56.  N e a r  

t h e   c e n t e r   of  '  t h e   p l a n a r   p o r t i o n   56  i s   a  c i r c u l a r  

o p e n i n g   58  t h a t   i s   made  up  of  a  n u m b e r   of  s y m m e t r i c a l l y  

a r r a n g e d ,   r e s i l i e n t   f i n g e r s   60.  One  of  t h e   l e g s   52  

c o n t a i n s   an  e x t e n s i o n   in   t h e   f o rm  of  a  b r u s h   l e a f   62  

w i t h i n   w h i c h   i s   m o u n t e d   a  c a r b o n   b r u s h   6 4 .  

In  u s e ,   a  w i r e   W  h a v i n g   a  g r e a t e r   d i a m e t e r   D  t h a n   t h e  

d i a m e t e r   d e f i n e d   b e t w e e n   t h e   f i n g e r s   60  i s   p u s h e d   i n t o  

t h e   o p e n i n g   58  c a u s i n g   t h e   f i n g e r s   60  to   y i e l d ,  

a l l o w i n g   t h e   w i r e   t o   p e n e t r a t e   as  shown  in  F i g u r e   3 .  

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

w i t h d r a w a l   of  t h e   w i r e   W  a f t e r   i t   has   b e e n   i n s e r t e d  

i n t o   t h e   o p e n i n g   58.  In  t h i s   way  a  s o l d e r l e s s  
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c o n n e c t i o n   i s   f o r m e d   b e t w e e n   t h e   b r u s h   a s s e m b l y   and  a  

w i r e   W  t h a t   i s   c o n n e c t e d   to   a  s o u r c e   of  v o l t a g e   f o r  

o p e r a t i n g   t h e   m o t o r .  

W i t h   r e f e r e n c e   t o   F i g u r e s   1 - 7 ,   a  more  d e t a i l e d  

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

c o n n e c t i o n   and  t h e   m o t o r   d e s i g n   a r e   p r e s e n t e d .  

F i g u r e s   1-3  show  t h e   d e t a i l s   of  a  p e r m a n e n t   m a g n e t  

m o t o r   e m b o d y i n g   t h e   i n v e n t i o n .   The  m o t o r   10  c o n t a i n s   a  

m o t o r   f r a m e   12  c o n s i s t i n g   of  a  p a i r   of  f l a t ,   g e n e r a l l y  

10  p a r a l l e l   and  s p a c e d   l e g s   14  and  16  j o i n e d   a t   one  end  b y  

a  g e n e r a l l y   p l a n a r   p o r t i o n   18.  The  m e t a l l i c   m o t o r  

f r a m e   12  e s s e n t i a l l y   d e f i n e s   t h e   o v e r a l l   s i z e   of  t h e  

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

r a d i a l   t h i c k n e s s   of  t h e   p e r m a n e n t   m a g n e t s   22  and  24  t o  

15  e s t a b l i s h   t h e   o p t i m u m   e n e r g y   l e v e l   in   t h e   a i r   gap   2 7  

b e t w e e n   e a c h   m a g n e t   and  t h e   a r m a t u r e .   The  g e o m e t r y   o f  

t h e   m o t o r   f r a m e   a l l o w s   t h e   m a g n e t s   22  and  24  to   be  a s  

w i d e   as  t h e   w i d t h   41  of  t h e   f r a m e   t h e r e b y   i n c r e a s i n g  

t h e   t o t a l   a r e a   of  m a g n e t i c   f l u x   and  a l s o   e l m i n i n a t i n g  

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

At  t h e   c e n t r e   of  t h e   p l a n a r   p o r t i o n   18  of  t h e   m o t o r  

f r a m e   12,  an  a p e r t u r e   31  i s   p r o v i d e d   w i t h i n   w h i c h   i s  

m o u n t e d   b u s h i n g   30.  W i t h i n   t h e   c e n t r a l   p o r t i o n ,   o n  

e i t h e r   s i d e   of  t h e   b u s h i n g ,   a r e   d e f i n e d   p o s i t i o n   h o l e s  
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70  and  72.  The  p l a n a r   c e n t r a l   p o r t i o n   18  c o n t a i n s   a n  

i n t e r i o r   s u r f a c e   74  t h a t   r e c e i v e s   n o n - c o n d u c t i v e   i n s e r t  

20  g e n e r a l l y   made  of  a  n o n - c o n d u c t i v e   m a t e r i a l   s u c h   a s  

p l a s t i c .   W i t h   r e f e r e n c e   to   F i g u r e s   4  and  5,  t h e   i n s e r t  

5  20  has   t h e   o v e r a l l   s h a p e   of  a  t h i n   r e c t a n g u l a r   s o l i d  

and  i s   d e f i n e d   by  a  c e n t r a l   p o r t i o n   82  and  two  s i d e  

p o r t i o n s   84  and  86.  The  c e n t r a l   p o r t i o n   i s   j o i n e d   t o  

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

c o n n e c t i n g   web  88  and  90.  At  t h e   c e n t e r   of  t h e   c e n t r a l  

LO  p o r t i o n   i s   an  a p e r t u r e   92  w h i c h   e n c i r c l e s   t h e   p e r i p h e r y  

of  t h e   b e a r i n g   30  when  t h e   i n s e r t   i s   m o u n t e d   n e x t   t o  

t h e   i n t e r i o r   s u r f a c e   74.  The  i n s e r t   20  c o n t a i n s   t w o  

P l a n a r   s u r f a c e s   96  and  98.  D e f i n e d   on  s u r f a c e   98  a r e   a  

p a i r   of  p r o j e c t i n g   c y l i n d r i c a l   b o s s e s   102  and  1 0 4 .  

L5  T h e s e   c y l i n d r i c a l   b o s s e s   a r e   s p a c e d   r e l a t i v e   to   t h e  

a p e r t u r e   92  so  t h a t   t h e   c y l i n d r i c a l   b o s s e s   m a t e   w i t h  

t h e   a p e r t u r e s   70  and  72  d e f i n e d   on  t h e   m o t o r   f r a m e   1 2 .  

The  o t h e r   s u r f a c e   96  of  i n s e r t   20  c o n t a i n s   u p w a r d l y  

p r o j e c t i n g   g u i d e   r a i l s   105  and  107.  As  w i l l   b e  

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

s p a c e d   to   f a c i l i t a t e   p l a c e m e n t   and  a l i g n m e n t   of  t h e  

m a g n e t s   22  and  24  w i t h i n   t h e   m o t o r   f r a m e   1 2 .  

Each   of  t h e   l e g s   14  and  16  of  m o t o r   f r a m e   12  t e r m i n a t e  

a t   t h e i r   d i s t a l   e n d s   in  a  p a i r   of  p r o j e c t i o n s   112  a n d  

5  114  a l o n g   w i t h   s t e p p e d   c u t - o u t s   116  and  118.  T h e s e  

s t r u c t u r a l   f e a t u r e s   ma te   w i t h   c o r r e s p o n d i n g   e l e m e n t s  
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d e i m e d   in  n o n - c o n d u c t i v e   i n s e r t   40  w h i c h   i s   made  of  a  

s u i t a b l e   i n s u l a t i n g   m a t e r i a l *   s u c h   as  p l a s t i c .   W i t h  

r e f e r e n c e   to   F i g u r e s   1,  6  and  7,  i n s e r t   40  g e n e r a l l y  

c o m p r i s e s   a  p l a s t i c   b l o c k   t h a t   h a s   an  i n t e r i o r   h o l l o w  

5  122  w h i c h   i s   s h a p e d   to   be  l a r g e r   t h a n   t h e   c o m m u t a t o r   3 6  

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

of  t h e   i n s e r t   40  d e f i n e s   a  g e n e r a l l y   p l a n a r   r e c t a n g u l a r  

member   124.   At  t h e   c e n t r a l   p o r t i o n   of  t h e   member   i s  

d e f i n e d   a  p l a s t i c   b u s h i n g   38  t h a t   h o l d s   a  m e t a l l i c  

10  t u b u l a r   b u s h i n g   39.  At  t h e   two  e n d s   of  t h e   r e c t a n g u l a r  

member   a r e   d e f i n e d   a  p a i r   of  t u b u l a r   a p e r t u r e s   126  a n d  

128,   w h i c h   e x t e n d   t h r o u g h   t h e   b l o c k   40  g e n e r a l l y  

p e r p e n d i c u l a r   to   t h e   p l a n a r   s u r f a c e   125  of   t h e  

r e c t a n g u l a r   p o r t i o n   124.   P o s i t i o n e d   on  e i t h e r   s i d e   o f  

15  e a c h   a p e r t u r e   126  and  128  a r e   a  p a i r   of  i n d e n t e d  

g r o o v e s   132  and  134.   T h e s e   g r o o v e s   e a c h   h a v e   a  

l o n g i t u d i n a l   a x i s   t h a t   i s   g e n e r a l l y   p a r a l l e l   t o   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   a p e r t u r e s   126  and  128.   T h e  

g r o o v e s   132  and  134  a l s o   d e f i n e   g r o o v e   s u r f a c e s   w h i c h  

20  a r e   g e n e r a l l y   p a r a l l e l   t o   and  s p a c e d   f rom  e a c h   o t h e r .  

At  e a c h   of  t h e   e x t r e m e   e n d s   of  t h e   r e c t a n g u l a r   m e m b e r  

124  i s   d e f i n e d   t r o u g h s   138  and  140.   T h e s e   t r o u g h s  

e x t e n d   t h r o u g h o u t   t h e   f u l l   w i d t h   of  t h e   b o d y   40  a n d  

d e f i n e   an  open   a r e a   f o r   r e c e i v i n g   l e g s   112  and  1 1 4 .  

?5  P o s i t i o n e d   a b o u t   e i t h e r   s i d e   of  t h e   t r o u g h s   138  and  1 4 0  

a r e   s t e p p e d   i n s e r t s   142  and  144  w h i c h   m a t e   w i t h   t h e  

c o r r e s p o n d i n g   s t e p s   116  and  118  of  t h e   m o t o r   f r a m e   1 2 .  
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A l s o   d e f i n e d   a t   e a c h   end  of  t h e   r e c t a n g u l a r   member   1 2 4  

a r e   a  p a i r   of  s l i t s   146  and  148.   T h e s e   s l i t s   r e c e i v e  

t h e   l e g s   of  one  of  t h e   e l e c t r i c a l   c o n t a c t s   42  and  44  i n  

t h e   m a n n e r   to   be  d e s c r i b e d   h e r e i n a f t e r .  

5  The  m o t o r   f r a m e   12  and  t h e   two  p l a s t i c   i n s e r t s   20  a n d  

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

o p p o s e d   p e r m a n e n t   m a g n e t s   22  and  24  and  t h e   r o t a t i n g  

a r m a t u r e   26.  Each   of  t h e   m a g n e t s   i s   a  g e n e r a l l y  

r e c t a n g u l a r   s o l i d   w i t h   t h e   m a j o r   f l a t   s u r f a c e   21  of  t h e  

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

t h e   i n t e r i o r   s u r f a c e   of  one  of  t h e   l e g s   14  and  16  o f  

t h e   m o t o r   f r a m e   12.  The  o p p o s i t e   s u r f a c e   23  of  e a c h   o f  

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

s u r f a c e   of  t h e   a r m a t u r e   26.  The  r a d i u s   of  t h e   c u r v e d  

15  s u r f a c e   23  d e f i n e d   in   t h e   m a g n e t   i s   g r e a t e r   t h a n   t h e  

r a d i u s   of  t h e   a r m a t u r e   26  in   o r d e r   to   c r e a t e   an  a i r   g a p  

27  b e t w e e n   t h e   m a g n e t   and  t h e   a r m a t u r e .   The  s i d e  

s u r f a c e s   51  and  53  ( F i g u r e   4)  of  e a c h   m a g n e t   a r e  

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

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

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

The  i n t e r i o r   s u r f a c e   of  i n s e r t   40  c o n t a i n s   two  e d g e  

p r o j e c t i o n s   152  and  154  t h a t   c o n t a i n   e d g e s   156  and  1 5 8  

( F i g u r e   8)  w h i c h   t o g e t h e r   d e f i n e   b o u n d a r i e s   f o r  

}-5  p o s i t i o n i n g   t h e   p e r m a n e n t   m a g n e t s   in   t h e   m a n n e r   t o   b e  
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a e s c r i D e a   n e r e m a i t e r .  

Wi th   r e f e r e n c e   to   F i g u r e s   1,  3  and  7,  e a c h   of  t h e  

m a g n e t s   22  and  24  a r e   m o u n t e d   w i t h i n   t h e   m o t o r   f r a m e   s o  

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

5  up  a g a i n s t   t h e   i n t e r i o r   s u r f a c e   of  one  of  t h e   l e g s   14 

and  16.  The  e x t r e m e   e n d s   of  e a c h   m a g n e t   a r e   l o c a t e d   b y  

e a c h   of  t h e   i n s e r t s   20  and  40  in   o r d e r   to   s t a b i l i z e   t h e  

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

26  w h i c h   h a s   one  end  28  in  b u s h i n g   30  and  t h e   o t h e r   e n d  

10  p a s s i n g   t h r o u g h   m e t a l l i c   b u s h i n g   39.  The  c o m m u t a t o r   3 6  

of  t h e   m o t o r   i s   p o s i t i o n e d   w i t h i n   h o l l o w   122  of  i n s e r t  

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

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

b r u s h   g e a r   42  and  4 4 .  

15  Wi th   r e f e r e n c e   to   i t s   o r i e n t a t i o n   as  shown  in   F i g u r e   7 ,  

b r u s h   g e a r   42  g e n e r a l l y   c o m p r i s e s   a  p a i r   o f  

h o r i z o n t a l l y   e x t e n d i n g   l e g s   52  and  54  w h i c h   a r e   j o i n e d  

a t   t h e i r   u p p e r   e n d s   by  t r a n s v e r s e   p l a n a r   member   5 6 .  

The  p l a n a r   l e g s   a r e   e l o n g a t e d   and  g e n e r a l l y   h a v e   a  

20  w i d t h   t h a t   i s   l e s s   t h a n   t h e   t h i c k n e s s   of  t h e   p l a n a r  

s u r f a c e .   E a c h   of  t h e   l e g s   c o n t a i n s   an  i n w a r d l y  

p r o j e c t i n g   d i m p l e   162  t h a t   r i d e s   in   one  of  t h e   g r o o v e s  

132  and  134  when  t h e   b r u s h   g e a r   i s   m o u n t e d   on  t h e  

i n s e r t   40.  E a c h   of  t h e   l e g s   a l s o   c o n t a i n s   an  i n w a r d l y  

55  p r o j e c t i n g   t r i a n g u l a r   b a r b   164.   B e c a u s e   t h e   b a r b  
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t e r m i n a t e s   in  a  s h a r p   p o i n t   166,  once   t h e   b r u s h   g e a r   i s  

m o u n t e d   on  t h e   i n s e r t ,   i t   . i s   d i f f i c u l t   to   r e m o v e   i t  

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

e n g a g i n g   t h e   s u r f a c e   of  e i t h e r   of  t h e   g r o o v e s   132  a n d  

5  1 3 4 .  

Nea r   t h e   c e n t e r   of  one  of  t h e   l e g s   54,  an  e l o n g a t e d  

f i n g e r   168  e m a n a t e s   f rom  one  s i d e   of  t h e   l e g .   T h e  

f i n g e r   t e r m i n a t e s   in   a  b r u s h   l e a f   62  t h a t   c o n t a i n s   a n  

a p e r t u r e   63  f o r   r e c e i v i n g   a  c a r b o n   b r u s h   6 4 .  

10  The  p l a n a r   s u r f a c e   56  of  t h e   b r u s h   g e a r   c o n t a i n s  

a p e r t u r e   58  n e a r   i t s   c e n t r a l   p o r t i o n .   The  a p e r t u r e   i s  

g e n e r a l l y   s q u a r e   w i t h   f i n g e r s   60  e m a n a t i n g   i n w a r d l y  

t o w a r d   e a c h   o t h e r   f rom  e a c h   of  t h e   c o r n e r s   of  t h e  

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

15  p l a n a r   s u r f a c e   56  and  a r e   d i r e c t e d   i n w a r d l y   t o w a r d s   t h e  

c e n t e r   of  t h e   s q u a r e .   The  e n d s   of  t h e   f i n g e r s   d e f i n e  

an  o p e n i n g   172  t h a t   i s   a p p r o x i m a t e l y   80%  of  t h e  

d i a m e t e r   of  a  w i r e   W  w h i c h   i s   to   be  i n s e r t e d   w i t h i n   t h e  

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

20  s t r u c t u r e   i s   a p p r o x i m a t e l y   .11  t o   .12  m i l l i m e t e r   t h i c k  

w i t h   a  p r e f e r r e d   r a n g e   of  .08  -  .15  m i l l i m e t e r s .  

L i k e w i s e ,   in  a  p r e f e r r e d   e m b o d i m e n t   t h e   b r u s h   g e a r   i s  

made  of  b e r y l l i u m   c o o p e r .  

B r u s h   g e a r   44  i s   of  p r e c i s e l y   t h e   same  c o n s t r u c t i o n   a s  



b r u s h   g e a r   42.  E a c h   b r u s h   g e a r   i s   p o s i t i o n e d   on  t h e  

o u t e r   s u r f a c e   of  i n s e r t   40  so  t h a t   l e g s   52  and  54  a r e  

r e c e i v e d   w i t h i n   s l i t s   146  and  148.   L i k e w i s e ,   t h e  

d i m p l e s   162  and  t h e   b a r b s   164  a r e   c a u s e d   to   r i d e   w i t h i n  

5  g r o o v e s   132  and  134  as  t h e   c o n t a c t   i s   b r o u g h t   i n t o   i t s  

f i n a l   r e s t i n g   p l a c e   a g a i n s t   t h e   s u r f a c e   125  of  i n s e r t  

40.  The  h o l e s   126  and  128  in   i n s e r t   40  a r e   a r r a n g e d   t o  

c o i n c i d e   w i t h   t h e   o p e n i n g   58  so  t h a t   when  a  w i r e   W  i s  

i n s e r t e d   i n t o   t h e   o p e n i n g   58  t h e   end  of  t h e   w i r e   i s  

10  p e r m i t t e d   to   o c c u p y   up  to   t h e   f u l l   l e n g t h   of  t h e   h o l e  

128.   Once  a  w i r e   W  has   b e e n   i n s e r t e d ,   t h e   f i n g e r s   60  

a r e   c a u s e d   to   berid  i n w a r d l y   as  shown  in  F i g u r e   3.  T h i s  

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

n o r m a l   c o n d i t i o n s   of  u s e .   T h i s   c o n s t r u c t i o n   t h u s  

15  p r o v i d e s   t h e   s o l d e r   l e s s   c o n n e c t i o n .  

When  b r u s h   g e a r   44  i s   m o u n t e d   on  i n s e r t   40,  t h e   b r u s h  

l e a f   62  and  e x t e n s i o n   168  a r e   p o s i t i o n e d   w i t h i n   h o l l o w  

122  as  d e f i n e d   by  i n s e r t   40.  The  c a r b o n   b r u s h   64  o f  

b r u s h   l e a f   62  i s   o p e r a t i v e l y   a s s o c i a t e d   w i t h   c o m m u t a t o r  

20  26.  The  s i z e   of  t h e   h o l l o w   122  i s   made  as  l a r g e   a s  

p o s s i b l e   in  o r d e r   to   m a x i m i z e   t h e   l e n g t h   of  b r u s h   6 4 .  

The  a b o v e   e m n o d i m e n t   has   b e e n   g i v e n   by  way  of  e x a m p l e  

o n l y   and  many  m o d i f i c a t i o n s   w i l l   be  a p p a r e n t   to   a  

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

25  s c o p e   of  t h e   i n v e n t i o n   d e f i n e d   by  t h e   a p p e n d e d   c l a i m s .  
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For   e x a m p l e   i t   may  be  p o s s i b l e   to   u s e   a  s i n g l e  

r e s i l i e n t   f i n g e r   6 0 .  



0 2 2 0 9 5 5  

-  13  -  

CLAIMS 

1.  A  b r u s h   g e a r   a s s e m b l y   f o r   u s e   in  an  e l e c t r i c  

m o t o r   and  f o r   m a k i n g   an  e l e c t r i c a l   c o n n e c t i o n   w i t h   a  

w i r e   (W),  s a i d   a s s e m b l y   c o m p r i s i n g   an  e l e c t r i c a l l y  

c o n d u c t i v e   b o d y   (42 ,   44)  i n c l u d i n g   a  p l a n a r   c o n t a c t  

a r e a   ( 5 6 ) ,   an  a p e r t u r e   (58)   d e f i n e d   in   s a i d   p l a n a r  

c o n t a c t   a r e a ,   a t   l e a s t   one  r e s i l i e n t   f i n g e r   ( 6 0 )  

a r r a n g e d   w i t h i n   s a i d   a p e r t u r e   s u c h   t h a t   when  t h e   w i r e  

p e n e t r a t e s   s a i d   a p e r t u r e ,   s a i d   a t   l e a s t   one  f i n g e r  

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

d i s t o r t i o n   of  s a i d   f i n g e r ( s )   p r e v e n t i n g   w i t h d r a w a l   o f  

s a i d   w i r e   f rom  w i t h i n   s a i d   a p e r t u r e ;   and  means   (52 ,   5 4 )  

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

2.  The  b r u s h   g e a r   a s s e m b l y   of  c l a i m   1,  w h e r e i n   t h e r e  

are   a  p l u r a l i t y   of  s a i d   r e s i l i e n t   f i n g e r s   ( 6 0 )  

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

snds  of  s a i d   f i n g e r s   d e f i n i n g   t h e   b o u n d a r y   of  a  w i r e  

r e c e i v i n g   o p e n i n g   w h i c h   i s   in  t h e   g e n e r a l   s h a p e   of  a  

c i r c l e ,   t h e   d i a m e t e r   of  s a i d   c i r c l e   b e i n g   l e s s   t h a n   t h e  

; r o s s - s e c t i o n a l   d i a m e t e r   (D)  of  s a i d   w i r e   (W)  . 

>.  ine   o r u s n   g e a r   a s s e m b l y   of  c l a i m   2,  w h e r e i n   s a i d  
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a p e r t u r e   (58)   i s   s q u a r e - s h a p e d   and  w h e r e i n   t h e r e   a r e  

f o u r   f i n g e r s   (60)   w i t h   e a c h   f i n g e r   e m a n a t i n g   f r o m   o n e  

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

d i a g o n a l s   of  s a i d   a p e r t u r e .  

5  4.  The  b r u s h   g e a r   a s s e m b l y   of  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   s a i d   a p e r t u r e   (58)   h a s   a  

g r e a t e r   a r e a   t h a n   t h e   c r o s s - s e c t i o n a l   a r e a   of  t h e   w i r e  

(W) .  

5.  The  b r u s h   g e a r   a s s e m b l y   of  a n y o n e   of  t h e  

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

body   i s   made  f rom  a  c o p p e r   a l l o y .  

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

body   c o m p r i s e s   a  p a i r   of  o p p o s e d   p a r a l l e l   l e g s   ( 5 2 , 4 4 )  

15  j o i n e d   t o g e t h e r   by  a  c e n t r a l   p o r t i o n ,   s a i d   c e n t r a l  

p o r t i o n   i n c l u d i n g   s a i d   p l a n a r   c o n t a c t   a r e a ;   a  r e s i l i e n t  

e x t e n s i o n   member   ( 1 6 8 )   e m a n a t i n g   f rom  one  of  s a i d   l e g s ,  

( 5 4 ) ,   s a i d   e x t e n s i o n   member  t e r m i n a t i n g   in   a  b r u s h   l e a f  

( 6 2 ) ;   a  c a r b o n   b r u s h   ( 6 4 ) ;   and  means   f o r   s e c u r i n g   s a i d  

10  c a r b o n   b r u s h   to   s a i d   b r u s h   l e a f .  

7.  An  e l e c t r i c   m o t o r   h a v i n g   a  b r u s h   g e a r   a s s e m b l y  

a c c o r d i n g   to   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 .  
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8.  A  m o t o r   i n c l u d i n g   a  d e v i c e   f o r   c r e a t i n g   a  

s o l d e r l e s s   e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   a  w i r e   (W) 

h a v i n g   a  g i v e n   c r o s s - s e c t i o n a l   d i a m e t e r   (D)  and  t h e  

m o t o r ,   s a i d   m o t o r   c o m p r i s i n g   a  m o t o r   f r a m e   ( 1 2 ) ;   a n  

5  a r m a t u r e   (26)   r o t a t a b l y   m o u n t e d   in  s a i d   m o t o r   f r a m e ;   a  

p a i r   of  o p p o s e d   p e r m a n e n t   m a g n e t s   ( 2 2 , 2 4 )   m o u n t e d   i n  

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

f rom  s a i d   a r m a t u r e   to   fo rm  an  a i r   gap  (27)   b e t w e e n   s a i d  

a r m a t u r e   and  s a i d   m a g n e t ;   a  c o m m u t a t o r   (36)   s e c u r e d   t o  

10  one  end  of  s a i d   a r m a t u r e ;   a  n o n - c o n d u c t i v e   member   ( 4 0 )  

m o u n t e d   to   s a i d   m o t o r   f r a m e ,   s a i d   member   d e f i n i n g   a  

s p a c e   ( 1 2 2 )   s u r r o u n d i n g   s a i d   c o m m u t a t o r ;   a n  

e l e c t r i c a l l y   c o n d u c t i v e   body  (42 ,   44)  i n c l u d i n g   a  

p l a n a r   c o n t a c t   a r e a   ( 5 6 ) ;   an  a p e r t u r e   d e f i n e d   in  s a i d  

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

a r e a   t h a n   t h e   c r o s s - s e c t i o n a l   a r e a   of  t h e   w i r e   (W);  a  

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

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

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

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

c i r c l e   b e i n g   l e s s   t h a n   t h e   c r o s s - s e c t i o n a l   d i a m e t e r   (D)  

of  s a i d   w i r e   so  t h a t   when  t h e   w i r e   p e n e t r a t e s   s a i d  

w i r e - r e c e i v i n g   o p e n i n g ,   s a i d   f i n g e r s   d i s t o r t   in   t h e  

d i r e c t i o n   of  w i r e   p e n e t r a t i o n ,   t h e   d i s t o r t i o n   of  s a i d  

25  f i n g e r s   p r e v e n t i n g   w i t h d r a w a l   of  s a i d   w i r e   f rom  w i t h i n  
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s a i d   w i r e - r e c e i v i n g   o p e n i n g ;   and  means   (52 ,   54)  f o r  

m o u n t i n g   s a i d   c o n d u c t i v e   body   to   s a i d   n o n - c o n d u c t i v e  

member   . 

9.  The  m o t o r   of  c l a i m   7,  w h e r e i n   s a i d   e l e c t r i c a l l y  

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

l e g s   (52 ,   54)  j o i n e d   t o g e t h e r   by  a  c e n t r a l   p o r t i o n ,  

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

a r e a ;   a  r e s i l i e n t   e x t e n s i o n   member   ( 1 6 8 )   e m a n a t i n g   f r o m  

one  of  s a i d   l e g s   ( 5 4 ) ,   s a i d   e x t e n s i o n   m e m b e r  

t e r m i n a t i n g   in   a  b r u s h   l e a f   ( 6 2 ) ;   a  c a r b o n   b r u s h   ( 6 4 ) ;  

means   f o r   s e c u r i n g   s a i d   c a r b o n   b r u s h   to   s a i d   b r u s h  

l e a f ;   and  w h e r e i n   a  p a i r   of  o p p o s e d   s l i t s   ( 1 4 6 ,   1 4 8 )  

a r e   d e f i n e d   in   s a i d   n o n - c o n d u c t i v e   member ,   s a i d   s l i t s  

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

c o n d u c t i v e   b o d y   to   s a i d   n o n - c o n d u c t i v e   member   so  t h a t  

s a i d   e x t e n s i o n   member  and  s a i d   b r u s h   l e a f   a r e  

p o s i t i o n e d   w i t h i n   s a i d   s p a c e   ( 1 2 2 )   t o   p l a c e   s a i d   b r u s h  

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