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I n   a  device  for  the  transfer  of  electric  power  between 
contact  elements  (7,8,9,13,14,21,  22,23,25)  which  move 
relative  to  each  other,  such  as  the  collector  and  brushes  of  an 
electric  motor,  wear  and  soiling  generally  present  a  problem. 
In  the  device  in  accordance  with  the  invention  an  electrically 
conductive  fluid  (16,  27)  is  present  between  the  contact 
elements  (7,  8,  9,  13,  14,  21,  22,  23,  25),  so  that  these 
problems  are  largely  mitigated, 



The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   t h e  

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

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

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

s e c o n d   c o n t a c t   e l e m e n t ,   t h e   c o n t a c t   u n i t   and   the   s e c o n d  

c o n t a c t   e l e m e n t   b e i n g   m o v a b l e   r e l a t i v e   to  e a c h   o t h e r   f o r  

t he   t r a n s f e r   of  p o w e r   b e t w e e n   t h e   s e c o n d   c o n t a c t   e l e m e n t  

and  r e s p e c t i v e   s a i d   f i r s t   c o n t a c t   e l e m e n t s .  

An  e x a m p l e   of  s u c h   a  d e v i c e   i s   t h e   c o m m u t a t o r  

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

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

f i r s t   c o n t a c t   e l e m e n t s ,   of  a  c o l l e c t o r ,   The  main   d i s -  

a d v a n t a g e s   of  t h i s   d e v i c e   a r e   a  l i m i t e d   l i f e t i m e   as  a  

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

p o w e r   t r a n s f e r   as  a  r e s u l t   of  s o i l i n g .  

The  i n v e n t i o n   a i m s   a t   m i t i g a t i n g   t h e s e   d r a w b a c k s  

and   i s   c h a r a c t e r i z e d   i n   t h a t   an  e l e c t r i c a l l y   c o n d u c t i v e  

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

e l e m e n t s .  

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

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

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

c o n d u c t i v e   f l u i d .  

The  c o n t a c t   u n i t   and   t he   s e c o n d   c o n t a c t   e l e m e n t  

may  f o r m   p a r t   of  a  b e a r i n g ,   in   p a r t i c u l a r   a  s p i r a l - g r o o v e  

b e a r i n g .  

I t   is   p o s s i b l e   to  u s e ,   f o r   e x a m p l e   a  m i x t u r e  

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

c o n d u c t i v e   f l u i d .  

Some  e m b o d i m e n t s   of  t h e  i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   in  d e t a i l ,   by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   t o  

the   F i g u r e s .  



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

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

F i g .   2  is   a  s e c t i o n a l   v i e w   t a k e n   on  the   l i n e  

I I - I I   in  F i g .   1 .  

F i g .   3  i s   an  a x i a l   c r o s s - s e c t i o n   of  a  s h a f t  

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

of  t he   i n v e n t i o n .  

F i g .   4  i s   a  s e c t i o n a l   v i e w   t a k e n   on  the   l i n e  

I V - I V   in  F i g .   3 .  

F i g .  5   i s   an  a x i a l   c r o s s - s e c t i o n   of  t he   n o n -  

r o t a t a b l e   p a r t   of  t h e   e m b o d i m e n t   shown  in   F i g u r e s   3  and   4 .  

F i g .   6  is   a  s e c t i o n a l   v i e w   t a k e n   on  the   l i n e  

V I - V I   in  F i g .   5 .  

The  e l e c t r i c   m o t o r   shown  in   F i g .   1  c o m p r i s e s   a  

h o u s i n g   1,  s t a t o r s   2  and   3  of  a  p e r m a n e n t - m a g n e t i c  

m a t e r i a l ,   and  a  r o t o r   4  on  t he   s h a f t   5.  The  s h a f t   a l s o  

c a r r i e s   a  c o n t a c t   u n i t   6  c o n s t r u c t e d   as  a  c o l l e c t o r .   T h e  

c o l l e c t o r   c o m p r i s e s   f i r s t   c o n t a c t   e l e m e n t s   7,  8  and  9 

( F i g .   2)  in  the   f o r m   of  s e g m e n t s   of  an  e l e c t r i c a l l y  

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

l a y e r s   10  of  an  i n s u l a t i n g   m a t e r i a l .   The  c o n t a c t   e l e m e n t s  

7,  8  and  9  a r e   c o n n e c t e d   to  the   c o i l s   11  of  the   r o t o r .  

A r o u n d   the   c o n t a c t   u n i t   6  a  r i n g   1 2  of  a n  

e l e c t r i c a l l y   i n s u l a t i n g   m a t e r i a l   i s   a r r a n g e d .   S e c o n d  

c o n t a c t   e l e m e n t s   13  and   14  a r e   a r r a n g e d   in   t he   r i n g   12  a t  

two  d i a m e t r i c a l l y   o p p o s i t e   l o c a t i o n s .   T h e s e   c o n t a c t  

e l e m e n t s   13,  14  can  be  c o n n e c t e d   to  a  v o l t a g e   s o u r c e   v i a  

c o n n e c t i n g   l u g s   1 5 .  

A  c y l i n d r i c a l   f i l m   16  of  an  e l e c t r i c a l l y  

c o n d u c t i v e   f l u i d   is   p r e s e n t   b e t w e e n   t h e   c o n t a c t   u n i t   6 

and  the   r i n g   1 2 .  

The  c o n t a c t   u n i t   6  c o m p r i s i n g   t he   f i r s t   c o n t a c t  

e l e m e n t s   7,  8  and  9  and   the   r i n g   12  p r o v i d e d   w i t h   t h e  

s e c o n d   c o n t a c t   e l e m e n t s   13  and  14  f o r m   a  d e v i c e   f o r  

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

r e l a t i v e   to  the  h o u s i n g   1.  In  the   s i t u a t i o n   shown  i n  



F i g u r e   2  t he   e l e c t r i c   c u r r e n t   f r o m   t he   v o l t a g e   s o u r c e  

w i l l   f l o w   t h r o u g h   t h e   c o n t a c t   e l e m e n t   13,  the   c o n d u c t i v e  

f l u i d   f i l m   16,  and   t h e   c o n t a c t   e l e m e n t   9  to  a  r o t o r   c o i l  

11  and  w i l l   r e t u r n   to  t he   v o l t a g e   s o u r c e   v i a   t he   c o n t a c t  

e l e m e n t   8,  t h e   f l u i d   f i l m   16  and   t he   c o n t a c t   e l e m e n t   1 4 .  

The  r e s i s t a n c e   R1  of   the   f i l m   of  f l u i d   b e t w e e n  

the   c o n t a c t   e l e m e n t s   13  and   9  a t   t he   l o c a t i o n   17  and  t h e  

r e s i s t a n c e   R2  of  t h e   f i l m   of  f l u i d   b e t w e e n   the   c o n t a c t  

e l e m e n t s   8  and   9  a t   t h e   l o c a t i o n   18  a r e   g i v e n   a p p r o x i m a t e l y  

by  the   f o l l o w i n g   f o r m u l a e :  

w h e r e :  

=  s p e c i f i c   r e s i s t a n c e   of  t h e   f l u i d ,   f o r   e x a m p l e   10  cm 

d  =   t h i c k n e s s   of   t h e   f l u i d   f i l m ,   f o r   e x a m p l e   15  / u m  
1  =   w i d t h   of  c o n t a c t   e l e m e n t s   13  and   14,  f o r   e x a m p l e   1 . 5 m m  

b  =   w i d t h   of  t h e   r i n g   12,  f o r   e x a m p l e   12  mm 

s  =  t h i c k n e s s   of   i n s u l a t i n g   l a y e r   10,  f o r   e x a m p l e   0 . 5   mm. 

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

r e s i s t a n c e   v a l u e s ,   t h e s e   y i e l d :  

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

c o i l s   l i e   in   t h e   r a n g e   1 - 1 0  Ω   so  t h a t ,   i n   v i e w   of  t h e  

v a l u e   of  t he   l e a k a g e   r e s i s t a n c e   R2  r e l a t i v e   to  the   v a l u e  

of  the   r o t o r - c o i l   r e s i s t a n c e   and   the   r e s i s t a n c e   R1,  t h e  

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

t h r o u g h   the   f l u i d   f i l m   a t   t h e   l o c a t i o n   18  b e t w e e n   t h e  

c o n t a c t   e l e m e n t s   8  and  9  may  be  i g n o r e d .  

In  t he   e m b o d i m e n t   shown   in   F i g u r e s   3  to  6  t h e  

p o w e r - t r a n s f e r   d e v i c e   is   c o n s t r u c t e d   as  a  b e a r i n g   c o m p r i s i n g  

a  s h a f t   19  and  a  b e a r i n g   b u s h   20,  t he   e l e c t r i c a l l y   c o n d u c -  

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



S u i t a b l y ,   t he   b e a r i n g   i s   c o n s t r u c t e d   as  a  

s p i r a l - g r o o v e   b e a r i n g ,   b e c a u s e   as  a  r e s u l t   of   t he   s e l f -  

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

b e t w e e n   t he   s h a f t   and   the   b e a r i n g   b u s h ,   c o r r e s p o n d i n g   t o  

a  v e r y   s m a l l   t h i c k n e s s   d  of   t he   f l u i d   f i l m ,   may  be  u s e d ,  

w h i l s t   as  a  r e s u l t   of   t he   p u m p i n g   a c t i o n   of   t he   s p i r a l -  

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

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

l o c a t i o n   of  t he   c o n t a c t   e l e m e n t s   and  o v e r   t h e   e n t i r e  

c i r c u m f e r e n c e   of  t h e   s h a f t .  

On  the   s h a f t   19  ( F i g u r e s   3  and  4  )   f i r s t   c o n t a c t  

e l e m e n t s   21,  22  and  23  a r e   a r r a n g e d ,   w h i c h   e l e m e n t s   a r e  

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

t i n g   l a y e r   24.  The  s h a f t   19  is   r o t a t a b l y   j o u r n a l l e d   i n  

t h e   b e a r i n g   b u s h   20  w h i c h   is  p r o v i d e d   w i t h   s e c o n d   c o n t a c t  

e l e m e n t s   25  ( F i g s .   5  and  6 ) .   The  b e a r i n g   b u s h   is   f o r m e d  

w i t h   V - s h a p e d   g r o o v e s   26,  so  t h a t   a  s p i r a l - g r o o v e   b e a r i n g  

is   f o r m e d .   B e t w e e n   the   s h a f t   19  and  the   b u s h   20  a n  

e l e c t r i c a l l y   c o n d u c t i v e   f l u i d   27  i s   p r e s e n t   f o r   t h e  

t r a n s f e r   of  e l e c t r i c   p o w e r   b e t w e e n   the   f i r s t   and  s e c o n d  

c o n t a c t   e l e m e n t s ,   in   t he   same  way  as  in   t he   e m b o d i m e n t  

shown  in   F i g u r e s   1  and  2 .  

As  is  shown  in  F i g .  5   a  s e c o n d   b e a r i n g   b u s h   2 8  

is   a r r a n g e d   a d j a c e n t   t he   b e a r i n g   b u s h   20,  w h i c h   s e c o n d  

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

g r o o v e s   29.  The  p o r t i o n   of  the   b e a r i n g   b u s h   28  a d j a c e n t  

t h e   b e a r i n g   b u s h   20  h a s   an  a n n u l a r   c h a m b e r   30  p r o v i d e d  

w i t h   an  i n l e t   d u c t   31.  A  l u b r i c a n t ,   w h i c h   a l s o   s e r v e s   a s  

an  e l e c t r i c a l l y   c o n d u c t i v e   f l u i d ,   can  be  f e d   to  t h e  

b e a r i n g   b u s h e s   20  and   28  v i a   t h i s   d u c t   31  and  t h e  

c h a m b e r   30.  As  a  r e s u l t   of  the   p u m p i n g   a c t i o n   to  w h i c h  

t h e   f l u i d   is  s u b j e c t e d   d u r i n g   r o t a t i o n   of  t h e   s h a f t   1 9 ,  

w h i c h   i s   j o u r n a l l e d   in  t he   b u s h e s   20  and  28,   f l u i d   w i l l  

be  f e d   to  the   c e n t r a l   z o n e s   32  and  33  of  t h e   b e a r i n g   b u s h e s  

20  and  28  r e s p e c t i v e l y ,   w h i l s t   l e a k a g e   of  f l u i d   f rom  t h e  

b e a r i n g   is  m i n i m i z e d .   T h u s ,   the   zone   32  w h e r e   the   s e c o n d  

c o n t a c t   e l e m e n t s   25  a r e   l o c a t e d   a l w a y s   r e c e i v e s   an  a d e q u a t e  



a m o u n t   of  e l e c t r i c a l l y   c o n d u c t i v e   f l u i d .  

O b v i o u s l y ,   i t   i s   p o s s i b l e   to  o m i t   t he   a d d i t i o n a l  

b e a r i n g   b u s h   28.  The  s h a f t   19  i s   t h e n   j o u r n a l l e d   i n   t h e  

s i n g l e   b e a r i n g   b u s h   20  and   f l u i d   i s   f e d   to  t he   s p a c e  

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

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

To  p r e c l u d e   t h e   l e a k a g e   of  f l u i d   f r o m   t h e  

d e v i c e s   shown  in   F i g u r e s   1  to  6  a l s o   c o n v e n t i o n a l   m e a n s  

s u c h   as  o i l - s e a l i n g   r i n g s ,   l a b y r i n t h - s e a l s   and   t h e   l i k e .  

I t   is   p o s s i b l e   to  u s e   m e r c u r y   as  t he   e l e c t r i c a l l y  

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

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

a n d   e t h y l e n e g l y c o l   can   be  u s e d .  



1.  A  d e v i c e   f o r   t he   t r a n s f e r   of  e l e c t r i c   p o w e r ,  

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

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

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

c o n t a c t   u n i t   and  t he   s e c o n d   c o n t a c t   e l e m e n t   b e i n g   m o v a b l e  

r e l a t i v e   to  e a c h   o t h e r   f o r   t he   t r a n s f e r   of  power   b e t w e e n  

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

c o n t a c t   e l e m e n t s ,   c h a r a c t e r i z e d   in   t h a t   an  e l e c t r i c a l l y  

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

c o n t a c t   e l e m e n t s .  

2.  A  d e v i c e   f o r   the   t r a n s f e r   of  e l e c t r i c   p o w e r ,  

as  c l a i m e d   in  C l a i m   1,  c o m p r i s i n g   a  c y l i n d r i c a l   r o t a t a b l e  

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

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

e l e m e n t   s i t u a t e d   a d j a c e n t   the   c i r c u m f e r e n c e ,   c h a r a c t e r i z e d  

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

a  c y l i n d r i c a l   f i l m   of  the   e l e c t r i c a l l y   c o n d u c t i v e   f l u i d .  

3.  A  d e v i c e   f o r   the   t r a n s f e r   of   e l e c t r i c   p o w e r ,  

as  c l a i m e d   in   C l a i m   1  or   2,  c h a r a c t e r i z e d   in   t h a t   t h e  

c o n t a c t   u n i t   and  t he   s e c o n d   c o n t a c t   e l e m e n t   fo rm  p a r t  

of  a  b e a r i n g .  

4.  A  d e v i c e   as  c l a i m e d   in   C l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   the   b e a r i n g   i s   a  s p i r a l - g r o o v e   b e a r i n g .  

5.  A  d e v i c e   as  c l a i m e d   in  any   of   t h e   p r e c e d i n g  

C l a i m s ,   c h a r a c t e r i z e d   in   t h a t   t he   e l e c t r i c a l l y   c o n d u c t i v e  

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

c o n d u c t i v e   f l u i d .  
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