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©  Rotor  vane  assembly. 

A  rotor  vane  assembly  including  a  rotor  arm  (19,  21) 
formed  from  electrically  insulating  material  and  having 
therein  a  recess  (31)  within  which  in  use  one  end  of  a  shaft 
(12)  is  received  to  mount  the  assembly  on  said  shaft,  a  vane 
(23)  formed  from  conductive  material  and  secured  to  said 
rotor  arm  to  rotate  therewith  and  a  conductive  clip  (33) 
having  a  first  portion  (34)  within  said  recess  (31)  and 
arranged  to  engage  said  shaft  end  in  use  to  retain  said 
assembly  on  said  shaft,  the  clip  (33)  having  an  integral 
second  portion  (35c)  which  engages  said  vane  (23)  so  as  to 
be  electrically  connected  thereto,  whereby,  in  use  the  clip 
(33)  provides  an  electrical  connection  between  the  vane  (23) 
and  the  shaft  (12)  upon  which  the  assembly  is  mounted. 





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

c o n t a c t l e s s   s i g n a l   g e n e r a t o r ,   f o r   e x a m p l e   a  H a l l   e f f e c t  

t r a n s d u c e r ,   f o r m i n g   p a r t   of   a  s p a r k   i g n i t i o n   s y s t e m   f o r   a n  
i n t e r n a l   c o m b u s t i o n   e n g i n e ,   t he   r o t a t e d   s h a f t   ( t h e   cam 

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

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

t he   c o n t a c t l e s s   s i g n a l   g e n e r a t o r .   I t   h a s   p r e v i o u s l y   b e e n  

p r o p o s e d   to  moun t   t h e   v a n e   on  t h e   r o t o r   arm  to  p r o d u c e   a n  

a s s e m b l y   and  t he   p r e s e n t   i n v e n t i o n   r e l a t e s   to  such   a  r o t o r  

vane   a s s e m b l y .  

In   a  r o t o r   vane   a s s e m b l y   w h e r e   t he   vane  i s  

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

e l e c t r i c a l l y   e a r t h e d .   In   a  r o a d   v e h i c l e   a p p l i c a t i o n   e a r t h -  

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

e l e c t r i c a l l y   c o n n e c t e d   to  the   e n g i n e   and  body   o f  t h e   v e h i c l e .  

The  d i s t r i b u t o r   s h a f t   w h i c h   c a r r i e s   t he   r o t o r   vane  a s s e m b l y  

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

has   b e e n   p r o p o s e d   p r e v i o u s l y   to  p r o v i d e   an  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   the   v a n e   of   t he   a s s e m b l y   and  the   d i s t r i b u t o r  

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

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

arm  m o u l d i n g .   Such   an  a r r a n g e m e n t   h o w e v e r   p r o v e s   to  b e ' d i s -  

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

in   t h a t   i t   i s   n o t   as  r e l i a b l e   as  m i g h t   be  d e s i r e d .   I t   is   a n  

o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  r o t o r   v a n e  

a s s e m b l y   w h e r e i n   t he   a b o v e - m e n t i o n e d   d i s a d v a n t a g e s   a re   m i n -  

i m i s e d .  

A  r o t o r   vane   a s s e m b l y   a c c o r d i n g   to  the   i n v e n t i o n  

i n c l u d e s ,   a  r o t o r   arm  f o r m e d   f rom  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   and  h a v i n g   t h e r e i n   a  r e c e s s   w i t h i n   w h i c h   in   u s e  

one  end  of  a  s h a f t   i s   r e c e i v e d   to  mount   t he   a s s e m b l y   o n  

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

s e c u r e d   to  s a i d  r o t o r   arm  to  r o t a t e   t h e r e w i t h ,   and  a  c o n d u c t -  

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



a r r a n g e d  t o   e n g a g e   s a i d   s h a f t   end  i n   u s e   to  r e t a i n   s a i d  

a s s e m b l y   on  s a i d   s h a f t ,   t he   c l i p   h a v i n g   an  i n t e g r a l   s e c o n d  

p o r t i o n   w h i c h   e n g a g e s   s a i d   vane   so  as  to   be  e l e c t r i c a l l y  

c o n n e c t e d   t h e r e t o ,   w h e r e b y ,   i n   use   t h e   c l i p   p r o v i d e s   a n  
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   the   vane   and  t he   s h a f t   u p o n  
w h i c h   t h e   a s s e m b l y   is   m o u n t e d .  

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

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

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

the   f i r s t   p o r t i o n   and  d e f i n i n g   w i t h   t h e   f i r s t   p o r t i o n   a n d  

t he   f i r s t   r e g i o n   a  U - s h a p e   w i t h i n   w h i c h   a  w a l l   s e c t i o n   o f  

the   r o t o r   arm  is   r e c e i v e d ,   and  a  t h i r d   r e g i o n   i n   c o n t a c t  

w i t h   s a i d   v a n e .  

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

and  s a i d   t h i r d   r e g i o n   e n g a g e s   t he   f a c e   of  t h e   vane   r e m o t e  

f rom  t h e   s h a f t   i n   u s e .  

P r e f e r a b l y   s a i d   t h i r d   r e g i o n   has   a  p r o j e c t i o n   t h e r e o n  

w h i c h   c o n t a c t s   the   v a n e .  

C o n v e n i e n t l y   t h e r e   i s   p r o v i d e d   a  d i s c - l i k e   f l a s h   s h i e l d  

o v e r l y i n g   t h e   vane   and  the   f l a s h   s h i e l d   has   an  a p e r t u r e  

t h e r e i n   to  a c c o m m o d a t e   the   t h i r d   r e g i o n   of  t h e   c l i p .  

One  e x a m p l e   of  the   p r e s e n t   i n v e n t i o n   i s   i l l u s t r a t e d   i n  

the   a c c o m p a n y i n g   d r a w i n g s ,   w h e r e i n :  

F i g u r e   1  i s   a  p l a n   v i ew ,   to  an  e n l a r g e d   s c a l e   of  a  

r o t o r   v a n e   a s s e m b l y ;  

F i g u r e   2  i s   a  s e c t i o n a l   v iew  on  t he   l i n e   A-A  of  F i g u r e   1 ;  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n a l   v i ew   of  a  c l i p   s e e n   i n  

s e c t i o n   i n   F i g u r e   2 ;  

F i g u r e   4  i s   a  s e c t i o n a l   view  on  t he   l i n e   B-B  of  F i g u r e   3 ;  

F i g u r e  5   i s   a  s e c t i o n a l   view  on  t he   l i n e   C-C  of  F i g u r e   3 ;  

F i g u r e   6  i s   an  end  v iew  of  t he   c l i p   of  F i g u r e   3 ;  

F i g u r e   7  i s   a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  an  i g n i t i o n  



d i s t r i b u t o r   u t i l i z i n g -   t he   r o t o r   vane   a s s e m b l y   of  F i g u r e s  
1  and  2 ;  

F i g u r e   8  i s   a  v i e w ,   to  a  r e d u c e d   s c a l e ,   in   t he   d i r e c t i o n  

of  a r r o w   A  i n   F i g u r e   2 ;  

F i g u r e   9  i s   a  v i ew   s i m i l a r   to  F i g u r e   2  of  a  m o d i f i c a t i o n ;  

F i g u r e   10  i s   a  s e c t i o n a l   v iew  to  an  e n l a r g e d   s c a l e   o f  

the   c l i p   shown  i n   F i g u r e   9  a n d ;  

F i g u r e   11  i s   a  p e r s p e c t i v e   v i ew  of   t he   f l a s h   s h i e l d  

shown  i n   F i g u r e   9 .  

R e f e r r i n g   to   t h e   d r a w i n g s   i t   can   be  s e e n   f rom  F i g u r e   7  
t h a t   t he   i g n i t i o n   d i s t r i b u t o r   h o u s i n g   a  c o n t a c t l e s s   s i g n a l  

g e n e r a t o r ,   i n c l u d e s   a  h o l l o w   c u p - s h a p e d   c a s i n g   11  s u p p o r -  

t i n g   a  r o t o r   s h a f t   12  f o r   r o t a t i o n   t h e r e i n .   An  open   end  o f  

the   c a s i n g   11  i s   c l o s e d   by  an  e l e c t r i c a l l y   i n s u l a t i n g   c a p  
13  h a v i n g   a  h i g h   v o l t a g e   i n p u t   t e r m i n a l   14  d i s p o s e d   t h e r e o n .  

The  t e r m i n a l   14  i s   a l i g n e d   w i t h   t he   a x i s   of  r o t a t i o n   of  t h e  

s h a f t   12  and  p o s i t i o n e d   a r o u n d   the   t e r m i n a l   14  a re   a  p l u r a -  

l i t y   of   h i g h   t e n s i o n   o u t p u t   t e r m i n a l s   15  e q u a l   in   number   t o  

the  number   of  s p a r k   p l u g s   of  an  i n t e r n a l   c o m b u s t i o n   e n g i n e  

of  w h i c h   t he   i g n i t i o n   d i s t r i b u t o r   f o r m s   p a r t   of  the   s p a r k  

i g n i t i o n   s y s t e m .  

H o u s e d   w i t h i n   t he   c a s i n g   11  of  the   d i s t r i b u t o r   i s   a  

f i x e d   b a s e   p l a t e   16  t h r o u g h   w h i c h   the   s h a f t   12  e x t e n d s   a n d  

upon   w h i c h   i s   m o u n t e d   the   f i x e d   s e n s o r   17  of  t he   c o n t a c t l e s s  

s i g n a l   g e n e r a t o r .   At  t he   end  of  the   s h a f t   12  w i t h i n   t h e  

c a s i n g   11  i s   a  r o t o r   vane   a s s e m b l y   18  c o m p r i s i n g   a  m o u l d e d  

s y n t h e t i c   r e s i n   b o d y   19  c a r r y i n g   a  c o n d u c t i v e   e l e m e n t - 2 1 .  

The  body   19  t o g e t h e r   w i t h   the   e l e m e n t   21  c o m p r i s e   w h a t  

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

m e c h a n i c a l   c o n t a c t   b r e a k e r   a s s e m b l y ,   be  c a l l e d   a  r o t o r   a r m .  

As  w i t h   a  c o n v e n t i o n a l   r o t o r   arm  t he   e l e m e n t   21  c o - o p e r a t e s  

p e r m a n e n t l y   w i t h   t he   i n p u t   t e r m i n a l   14,  and  d u r i n g   i t s  

r o t a t i o n   w i t h   t he   s h a f t   12  r e l a t i v e   to  the   c a s i n g   11  a n d  

cap  13  the   e l e m e n t   21  c o - o p e r a t e s   i n   t u r n   w i t h   the  o u t p u t  



t e r m i n a l s   '15  so  as  to  d i s t r i b u t e   h i g h   v o l t a g e   s p a r k i n g   p u l s e s  
s u p p l i e d   by  way  of  the  t e r m i n a l   14  to  the   a p p r o p r i a t e   s p a r -  

k i n g   p l u g   of   t h e   e n g i n e   i n   t u r n   by  way  of  t he   o u t p u t  

t e r m i n a l s   1 5 .  

The  r o t o r   vane   a s s e m b l y   18  i n c l u d e s ,   in   a d d i t i o n   to  t h e  

r o t o r   arm,  a  m o u l d e d   s y n t h e t i c   r e s i n   f l a s h   s h i e l d   22  i n   t h e  

form  of  a  d i s c ,   t he   f l a s h   s h i e l d   22  m i n i m i z i n g   t he   r i s k   o f  

" f l a s h - o v e r "   f rom  t he   e l e m e n t   2 1 . t o   the   c o n d u c t i v e   s h a f t  

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

of  the   v e h i c l e   in   u s e .   The  a s s e m b l y   f u r t h e r   i n c l u d e s   a  

vane  23  of  t h e   c o n t a c t l e s s   s i g n a l   g e n e r a t o r .   The  v a n e   i s  

in   t h e   fo rm  of  a  d i s c   24  h a v i n g   a  p e r i p h e r a l   f l a n g e   2 5 ,  

the   f l a n g e   25  e x t e n d i n g   at  r i g h t - a n g l e s   to  t he   p l a n e   o f  

the   d i s c   24  and  b e i n g   f o r m e d   w i t h   a  p l u r a l i t y   of  e q u i -  

a n g u l a r l y   s p a c e d   s l o t s   26  e q u a l   in   number   to  t he   n u m b e r  

of   c y l i n d e r s   o f   the   e n g i n e   to  be  s e r v e d   by  the   i g n i t i o n  

d i s t r i b u t o r .   I n   t he   e x a m p l e   shown  in   the   d r a w i n g s   t h e  

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

the   f l a n g e   25  of   t h e   vane  23  has   f o u r   e a u i - a n g u l a r l y   s p a c e d  

s l o t s   2 6 .  



The  body   19  of  t he   r o t o r   arm  of  t he   a s s e m b l y   18 

i s   c o n v e n i e n t l y   m o u l d e d   in   40%  t a l c   f i l l e d   p o l y p r o p y l e n e  

and  has   an  a x i a l l y   e x t e n d i n g   r e g i o n   27  of  D - s h a p e d   c r o s s -  
s e c t i o n .   The  r e g i o n   27  e x t e n d s   f rom  one  a x i a l   end  o f  t h e  

body   19  and  t e r m i n a t e s   a t   a  s h o u l d e r   28  e x t e n d i n g   at   r i g h t -  

a n g l e s   to  t he   a x i s   of   t he   r e g i o n   27.  The  f l a s h   s h i e l d   2 2  

a b u t s   t h e   s h o u l d e r   28,  h a v i n g   t h e r e i n   an  a p e r t u r e   t h r o u g h  
w h i c h   the   r e g i o n   27  e x t e n d s .   S i m i l a r l y   the   d i s c   24  of  t h e  

vane   23  has   a  c e n t r a l l y   d i s p o s e d   c i r c u l a r   a p e r t u r e   t h r o u g h  

w h i c h   t h e   r e g i o n   27  e x t e n d s ,   t h e   d i s c   24  of  the   vane   23  l y i n g  
i n  f a c i a l   c o n t a c t   w i t h   t he   f l a s h   s h i e l d   22.  The  m a t e r i a l  

of  the   r e g i o n   27  i s   d e f o r m e d ,   by  the   a p p l i c a t i o n   of  h e a t  

a r o u n d   the   r e g i o n   27  to  p r o v i d e   a  r i b   29  w h i c h   o v e r l i e s   t h e  '  

d i s c   24  and  t h u s   t r a p   the   vane   23  and  s h i e l d   22  a g a i n s t   t h e  

s h o u l d e r   28.   The  p e r i p h e r y   of  the   c i r c u l a r   a p e r t u r e   in   t h e  

d i s c   24  of  t h e   vane   23  is   c a s t e l l a t e d ,   the   c a s t e l l a t i o n s   p r o -  

v i d i n g   a  key   w i t h i n   t he   m a t e r i a l   f o r m i n g   the   r i b   29.  T h u s  

b y  v i r t u e   of   t he   d e f o r m a t i o n   of   t he   r e g i o n   27  to  form  t h e  

r i b   29  t r a p p i n g   the   d i s c   24  and  s h i e l d   22  a g a i n s t   t h e  

s h o u l d e r   28  the   s h i e l d   and  vane   a r e   i n c a p a b l e   of  a x i a l  

movemen t   r e l a t i v e   to  the  b o d y ,   and  i n   p a r t i c u l a r   the   v a n e ,  
w h i c h   p r i o r   to  f o r m a t i o n   of  the   r i b   29  c o u l d   r o t a t e   on  t h e  

b o d y ,   i s   l o c k e d   a g a i n s t   r o t a t i o n   r e l a t i v e   to  the   b o d y .   T h u s  

the   v a n e ,   t h e   s h i e l d ,   and  the   r o t o r   arm  a re   c o m b i n e d   to  f o r m  

the   r o t o r   vane   a s s e m b l y .  

The  d e f o r m a t i o n   of  t he   m a t e r i a l   of  the   r e g i o n   27  

to  form  the   r i b   29  can  be  a c h i e v e d   by  " h o t   s t a k i n g "   or  b y  

" u l t r a s o n i c   r i v e t i n g "   or  b y  a n y  a l l i e d   t e c h n i q u e .   T h e  -  

m a t e r i a l   of  t he   body   19  is   of  c o u r s e   t h e r m o p l a s t i c   and  s o  

p e r m i t s   s u c h   d e f o r m a t i o n   m e t h o d s .   The  r i b   29  can  be  c o n t -  

i n u o u s   or  can  be  d e f i n e d   by  a  number   of  s p a c e d   d e f o r m a t i o n s  

of  the   r e g i o n   2 7 .  

In   o r d e r   to  p r o v i d e   a  d r i v i n g   c o n n e c t i o n   b e t w e e n  

the   end  of  t he   s h a f t   12  and  the   r o t o r   vane   a s s e m b l y   18  t h e  

r o t o r   arm  is  f o r m e d   w i t h   an  a x i a l l y   e x t e n d i n g   b o r e   31  o f  

c i r c u l a r   c r o s s - s e c t i o n   h a v i n g   a  d r i v i n g   key   32  e x t e n d i n g  



t h e r e i n .   The  end  of  t h e   s h a f t   12  w h i c h   i s   r e c e i v e d   in   t h e  

b o r e   31  has   a  s l o t   t h e r e i n   f o r   r e c e i v i n g   the   key   32  t h e r e b y  

e s t a b l i s h i n g   a  d r i v i n g   c o n n e c t i o n   b e t w e e n   the   s h a f t   12  a n d  

t h e   r o t o r   vane   a s s e m b l y   1 8 .  

In   o r d e r   to  r e t a i n   t h e   r o t o r   vane   a s s e m b l y   o n  

t h e   end  of  t he   s h a f t   12  t h e r e   i s   p r o v i d e d   a  s p r i n g   s t e e l  

c l i p   33.  The  c l i p   33  i n c l u d e s   a  f i r s t ,   r e c t a n g u l a r  

r e g i o n   34  w h i c h   l i e s   w i t h i n   t he   b o r e   31,   i t s   e d g e s   b e i n g  

r e c e i v e d   in   r e s p e c t i v e   g r o o v e s   i n   t he   w a l l   of  t h e   b o r e   3 1 .  

The  r e g i o n   34  of  t he   c l i p   33  t h u s   o b s t r u c t s   p a r t   of   t h e  

b o r e   31  and  i s   f l e x e d   by  t h e   s h a f t   12  e n t e r i n g   the   b o r e   31 

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

s h a f t   12  and  t he   w a l l   of   t he   b o r e   31.  A  c l i p   w h i c h   c o n s i s t s  

of   a  s i n g l e   p a r t   s i m i l a r   to   t h e   r e g i o n   34  of  t he   c l i p  

d e s c r i b e d   above   i s   c o n v e n t i o n a l l y   u s e d  t o   s e c u r e   a  r o t o r  

arm  to  t he   r o t o r   s h a f t   of  a  c o n v e n t i o n a l   i g n i t i o n   d i s t r i b u t -  

o r .   H o w e v e r ,   the   c l i p   33  i n c l u d e s   an  i n t e g r a l   s t r i p - l i k e  

s e c o n d   p o r t i o n   3 5 .  

The  p o r t i o n   35  of   the   c l i p   33  a l t h o u g h   a  s i n g l e  

s t r i p   i n t e g r a l   w i t h   t he   p o r t i o n   34,   can  be  c o n s i d e r e d   a s  

t h r e e   s e p a r a t e   s e c t i o n s .   Thus  t h e   p o r t i o n   35  i n c l u d e s   a  

f i r s t   s e c t i o n   35a  w h i c h   e x t e n d s   f rom  an  edge  of  t h e  p o r t i o n  

34  at   r i g h t - a n g l e s   to  t he   p l a n e   of  the   p o r t i o n   34.  A  s e c o n d  

s e c t i o n   35b  i n t e g r a l   w i t h   t h e   s e c t i o n   35a  e x t e n d s   a t   r i g h t -  

a n g l e s   t h e r e t o   and  t h u s   l i e s   p a r a l l e l   to  the   p l a n e   of  t h e  

p o r t i o n   34.  The  t h i r d   s e c t i o n   35c  e x t e n d s   at   r i g h t - a n g l e s  

to  the   s e c t i o n   35b  and  t h u s   l i e s   p a r a l l e l   to  the   s e c t i o n  

35a .   The  p o r t i o n   34  t o g e t h e r   w i t h   t h e   s e c t i o n s   35a  and  3 5 b  

d e f i n e   a  U - s h a p e   w i t h i n   w h i c h   a  p o r t i o n   of  the   w a l l   of  t h e  

b o r e   31  of  the   body  19  e x t e n d s .   The  s e c t i o n   35c  e x t e n d s  

r a d i a l l y   o u t w a r d l y   f rom  t he   r e g i o n   27  of  the   body  19.  T h e  

l e n g t h   of  the   s e c t i o n   35b  of   t he   c l i p   33  is  such   t h a t   t h e  

s e c t i o n   35c  l i e s   in  c o n t a c t   w i t h   t he   s h o u l d e r   28  of  t h e  

body   19.  The  f l a s h   s h i e l d   22  i s   p r o v i d e d   w i t h   a  s m a l l   s l o t  

w i t h i n   w h i c h  t h e   s e c t i o n   35c  of  t h e   c l i p   33  is   a c c o m m o d a t e d ,  

and  the   s e c t i o n   35c  is   f o r m e d   w i t h   a  r a i s e d   p r o j e c t i o n   t h e  



h e i g h t   of  w h i c h   i s   f r a c t i o n a l l y   g r e a t e r   t h a n   the   t h i c k n e s s  

of   t h e   f l a s h   s h i e l d   22  so  t h a t   when  the   m e t a l l i c   d i s c   24  o f  
t h e   vane   23  t r a p s   t he   f l a s h  s h i e l d   22  a g a i n s t   the   s h o u l d e r  

28  t h e n   the   p r o j e c t i o n   on  the   s e c t i o n   35c  of  t he   c l i p   33  i s  

p r e s s e d   f i r m l y   a g a i n s t   t h e   m e t a l l i c   d i s c   24  of  t he   vane   2 3  
and  so  makes  e l e c t r i c a l   c o n n e c t i o n   t h e r e t o .   I t   w i l l   b e  

r e c o g n i s e d   t h a t   t he   s h a f t   12  of  the   i g n i t i o n   d i s t r i b u t o r  

i s   e l e c t r i c a l l y   c o n n e c t e d   to  t he   e n g i n e   of  the   v e h i c l e ,  
and  so  is   e l e c t r i c a l l y   e a r t h e d   in   u s e .   The  p o r t i o n   34  o f  
the   c l i p   33  e n g a g e s   t h e   s h a f t   12,  and  t h u s   t he   vane   2 3  i s  

e l e c t r i c a l l y   e a r t h e d   in   u s e   by  way  of  c l i p   33  and  t h e  

s h a f t   12.  I t  w i l l   be  s e e n   f rom  F i g u r e   8  t h a t   t he   r e g i o n  

35b  of  the   c l i p   33  e n g a g e s   t he   f l a t   s u r f a c e   of  t h e D - s e c t i o n  

r e g i o n   27  and  t h u s   p a s s e s   t h r o u g h   the   c l e a r a n c e   b e t w e e n   t h e  

f l a t   of  the   D - s e c t i o n   a n d - t h e   w a l l   of  the   g e n e r a l l y   c i r c u l a r  

a p e r t u r e   of  the   d i s c   2 4 .  

F i g u r e s   9,  10  and  11  i l l u s t r a t e   a  m o d i f i c a t i o n   of  t h e  

a r r a n g e m e n t   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to  F i g u r e s   1  t o  

8.  The  b a s i c   c o n s t r u c t i o n   of  the   r o t o r   vane  a s s e m b l y   o f  

F i g u r e   9  i s   v e r y   s i m i l a r   to  t h a t   of  F i g u r e   2,  bu t   the   c l i p  

and  f l a s h   s h i e l d   a r e   m o d i f i e d .   Where  a p p r o p r i a t e   t h e  

r e f e r e n c e   n u m e r a l s   a s c r i b e d   to  the  c o m p o n e n t s  i n   F i g u r e   2 

a re   a p p l i e d   to  t he   same  c o m p o n e n t s   in   F i g u r e   9.  I t   can  b e  

s e e n   f rom  F i g u r e s   9  and  11  t h a t   the   f l a s h   s h i e l d   122  d i f f e r s  

f rom  the   f l a s h   s h i e l d   22  of  F i g u r e   2  in   t h a t   the   s m a l l   s l o t  

f o r   r e c e i v i n g   the   s e c t i o n   35c  of  the   c l i p   33  i s   o m i t t e d .  

I n s t e a d   the   f l a s h   s h i e l d   122  i s   f o r m e d ,   on  one  f a c e  t h e r e o f ,  

w i t h   a  c i r c u m f e r e n t i a l   g r o o v e   122a  w h i c h ,   when  the  s h i e l d  

122  i s   a s s e m b l e d   to  t he   body   19,  f a c e s   t o w a r d s   the   end  o f  

the   b o d y   19  r e m o t e   f rom  the   c o n d u c t i v e   e l e m e n t   2 1 .  

The  c l i p   33  of  F i g u r e   2  i s   r e p l a c e d   by  the   c l i p   133 

i l l u s t r a t e d   in   F i g u r e   10,  the  c l i p   133  h a v i n g   a  r e g i o n   134 

e q u i v a l e n t   to  t he   r e g i o n   34  of  the  c l i p   33.  F u r t h e r m o r e ,  

the  c l i p   133  has  a  p o r t i o n   135  g e n e r a l l y   e q u i v a l e n t   to  t h e  

p o r t i o n   35  of  the   c l i p   33.   The  p o r t i o n   135  of  the  c l i p   133 



has   a  f i r s t   s e c t i o n   135a  c o r r e s p o n d i n g   to  the   s e c t i o n   3 5 a  
of  t he   c l i p   33  and  a  s e c o n d   s e c t i o n   135b  c o r r e s p o n d i n g   t o  
t h e   s e c t i o n   35b  o f   t h e   c l i p   33.   H o w e v e r ,   t he   t h i r d   s e c -  

t i o n   135c  of  t he   c l i p   133  d i f f e r s   f rom  t h e   s e c t i o n   3 5 c  
of   t he   c l i p   33  i n   t h a t   f i r s t l y   t he   s e c t i o n   135c  does   n o t  

have   a  p r o j e c t i o n   e q u i v a l e n t   to  t he   p r o j e c t i o n   of   t h e  

s e c t i o n   35c  of  t he   c l i p   33,  and  s e c o n d l y   i n   t h a t   i n   t h e  

r e s t   c o n d i t i o n   of  t he   c l i p ,   t h a t   is   to  say   b e f o r e   t h e  

s e c t i o n   135c  i s   t r a p p e d   b e t w e e n   the   body   19  and  t h e   d i s c  

24  of  t h e   v a n e   25,  t he   s e c t i o n   135c  i s   so  p o s i t i o n e d  
r e l a t i v e   to  t he   s e c t i o n   135b  t h a t   t h e y   s u b t e n d   b e t w e e n  

them  an  a n g l e   of  a p p r o x i m a t e l y   550 .   The  a n g l e   of  55°  i s  

n o t   c r i t i c a l ,   and  i t   i s   b e l i e v e d   t h a t   t he   a n g l e   can   l i e  

a n y w h e r e   i n   t he   r a n g e   50  to  7 0 ° .   Thus  a f t e r   a s s e m b l y   o f  

the  c l i p   133  to  the   body   19,  and  p r i o r   to  e n g a g e m e n t   o f  

the   vane   23  the   j u n c t i o n   of  t he   s e c t i o n   135c  w i t h   t he   s e c -  
t i o n   135b  l i e s   w i t h i n   the   g r o o v e   122a ,   and  t he   s e c t i o n  

135c  i s   i n c l i n e d   w i t h   r e s p e c t   to  t he   p l a n e   of  t h e   f l a s h  

s h i e l d   122  so  as  to  p r o j e c t   o u t w a r d l y   f rom  t h e   g r o o v e .  
When  t h e   a n n u l a r   d i s c   24  of   t h e   vane   23  i s   e n g a g e d   o v e r  

the   b o d y   19  and  p r e s s e d   t o w a r d s   the   f l a s h   s h i e l d   122  t o  

t r a p   t h e   f l a s h   s h i e l d   122  a g a i n s t   t h e   s h o u l d e r   28  t h e  

s e c t i o n   135  i s   f l e x e d   to  l i e   w i t h i n   the   d e p t h   of   t h e  

g r o o v e   122a   of   t he   f l a s h   s h i e l d ,   b u t   a t   t h e  s a m e   t i m e   t o  

p r e s s   f i r m l y   a g a i n s t   t he   a n n u l a r   d i s c   24  of  t he   vane   2 3  

and  so  make  a  good  e l e c t r i c a l   c o n t a c t   t h e r e t o .  

As  w i t h   t he   a r r a n g e m e n t   i l l u s t r a t e d   in   F i g u r e   2  t h e  

vane  23  and  f l a s h   s h i e l d   122  a re   s e c u r e d   in   p o s i t i o n   b y  

h o t   d e f o r m i n g   the   m a t e r i a l   of  t h e   r e g i o n   27  o f  t h e   b o d y  

19  to  d e f i n e   a  r i b   29  w h i c h   o v e r l i e s   the  d i s c   2 4 .  

D i s p e n s i n g   w i t h   the   s l o t   i n   the   f l a s h   s h i e l d   122  e x -  

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

o c c u r   b e f o r e   t he   c o n d u c t i v e   e l e m e n t   21  is   e l e c t r i c a l l y  

e a r t h e d   t h r o u g h   t he   c l i p   133.  Thus  the   c o n s t r u c t i o n  

i l l u s t r a t e d   in   F i g u r e   9  w i l l   have   a  g r e a t e r   r e s i s t a n c e  



to  t r a c k i n g   b e t w e e n   the   e l e m e n t   21  and  the   c l i p   133  t h a n  

has   the   c o n s t r u c t i o n   i l l u s t r a t e d   in   F i g u r e   2 .  

The  n a t u r e   of  t he   c o n t a c t l e s s   s i g n a l   g e n e r a t o r   o f  

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

to  t h e   p r e s e n t   i n v e n t i o n ,   and  may  f o r   e x a m p l e   be  the   e l e c t r o -  

m a g n e t i c   t ype   known  as  a  " H a l l   E f f e c t "   t r a n s d u c e r .   I n  

s u c h   a  c o n s t r u c t i o n   the   vane   i s   f o r m e d   f rom  m i l d   s t e e l  

and  the   p a s s a g e   of  a l t e r n a t e   s l o t s   and  s o l i d   p a r t s   o f  

the   f l a n g e   2 5  a d j a c e n t   e l e c t r o m a g n e t i c   p o l e s   of  the   s e n s o r  

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

I t   w i l l   be  r e c o g n i s e d   t h a t   F i g u r e   7  and  the   f o r e -  

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

f o r   e x a m p l e ,   the   d i s t r i b u t o r   may  i n c l u d e   b o t h   or  e i t h e r  

of  c e n t r i f u g a l ,   and  vacuum  a d v a n c e   s y s t e m s   f o r   v a r y i n g  

the  t i m i n g   of  the   p r o d u c t i o n   of  the   s i g n a l s   by  the   s i g n a l  

g e n e r a t o r ,   in   r e l a t i o n   to  t he   s p e e d   of  r o t a t i o n   of  t h e  

r o t o r   s h a f t   1 2 .  



1.  A  r o t o r   vane  a s s e m b l y   i n c l u d i n g   a  r o t o r   arm  (19 ,   2 1 )  

f o r m e d   from  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   and  h a v i n g  
t h e r e i n   a  r e c e s s   (31)  w i t h i n   w h i c h   in   use   one  end  of  a  
s h a f t   (12)   is   r e c e i v e d   to  moun t   t h e   a s s e m b l y   on  s a i d   s h a f t  

and  a  vane   (23)  f o r m e d   f rom  c o n d u c t i v e   m a t e r i a l   and  s e c u r e d  

to  s a i d   r o t o r   arm  (19 ,   21)  to  r o t a t e   t h e r e w i t h ,   c h a r a c t e r i -  

zed   by  the   p r o v i s i o n   of  a  c o n d u c t i v e   c l i p   (33)   h a v i n g   a  

f i r s t   p o r t i o n   (34)  w i t h i n   s a i d   r e c e s s   (31)  and  a r r a n g e d   t o  

e n g a g e   s a i d   s h a f t   end  in   u s e   to  r e t a i n   s a i d   a s s e m b l y   o n  

s a i d   s h a f t   ( 1 2 ) ,   the   c l i p   (33)   h a v i n g   an  i n t e g r a l   s e c o n d  

p o r t i o n   (35)  w h i c h   e n g a g e s   s a i d   vane  (23)   so  as  to  b e  

e l e c t r i c a l l y   c o n n e c t e d   t h e r e t o ,   w h e r e b y ,   in   u se   t he   c l i p  

(33)   p r o v i d e s   an  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   t he   v a n e  

(23)   and  the   s h a f t   (12)   u p o n   w h i c h   t he   a s s e m b l y   i s   m o u n t e d .  

2 .  A n   a s s e m b l y   as  c l a i m e d   i n   c l a i m   1,  c h a r a c t e r i z e d   i n  

t h a t   s a i d   s e c o n d   p o r t i o n   (35)   of  s a i d   c l i p   (33)   has   t h r e e  

i n t e g r a l   r e g i o n s ,   a  f i r s t   r e g i o n   (35a)   e x t e n d i n g   at   r i g h t  

a n g l e s   to  the  f i r s t   p o r t i o n   ( 3 4 ) ,   a  s e c o n d   r e g i o n   ( 3 5 b )  

e x t e n d i n g   p a r a l l e l   to  t he   f i r s t   p o r t i o n   (34)  and  d e f i n i n g  

w i t h   t h e   f i r s t   p o r t i o n   (34)   and  the   f i r s t   r e g i o n   ( 3 5 a )   a  

U - s h a p e   w i t h i n   wh ich   a  w a l l   s e c t i o n   of   t h e   r o t o r   arm  ( 1 9 ,  

21)  is   r e c e i v e d ,   and  a  t h i r d   r e g i o n   (35c )   in   c o n t a c t   w i t h  

s a i d   vane   ( 2 3 ) .  

3.  An  a s s e m b l y   as  c l a i m e d   i n   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   s a i d   s e c o n d   r e g i o n   ( 3 5 b )   e x t e n d s   t h r o u g h   s a i d   v a n e  

(23)   and  s a i d   t h i r d   r e g i o n   (35c )   e n g a g e s   the  f a c e   of  t h e  

vane   (23)   r e m o t e   f r o m  t h e   s h a f t   (12)  in   u s e .  



4.  An  a s s e m b l y   as  c l a i m e d   i n   C l a i m   2  or  C l a i m   3,  w h e r e i n  

s a i d   t h i r d   r e g i o n   (35c )   has   a  p r o j e c t i o n   t h e r e o n   w h i c h  

c o n t a c t s   t h e   vane   ( 2 3 ) .  

5 .  A n   a s s e m b l y   as  c l a i m e d   in   C la im   3  or  C l a i m   4,  w h e r e i n  

t h e r e   i s   p r o v i d e d   a  d i s c - l i k e   f l a s h   s h i e l d   (22)   o v e r l y i n g  

t he   v a n e   (23)   and  the   f l a s h   s h i e l d   (22)  has   an  a p e r t u r e  

t h e r e i n   to  a c c o m m o d a t e   t h e   t h i r d   r e g i o n   (35c )   of  the   c l i p  

( 3 3 ) .  
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