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©  Rotor  arm  assembly  for  use  in  an  ignition  distributor  incorporating  a  contactless  signal  generator  for  an  electronic 
ignition  system. 
Rotor  arm  assembly  for  use  in  an  ignition  distributor  of 

the  kind  which  incorporates  a  contactless  signal  generator, 
and  further  relates  to  a  method  of  manufacturing  such  an 
assembly.  The  assembly  includes  an  existing  rotor  arm  (18) 
which  was  manufactured  without  the  provision  of  a  vane  (23) 
and  which  was  intended  for  use  in  a  conventional  mechani- 
cal  ignition  distributor,  a  vane  (23)  for  a  contactless  signal 
generator  being  secured  to  the  existing  rotor  arm  (18)  by 
being  engaged  therewith  as  a  press  fit  such  that  the  vane 
occupies  predetermined  angular  and  axial  positions  in  rela- 
tion  to  the  rotor  arm. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  r o t o r   arm  a s s e m b l y ,   and  t o  

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

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

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

e l e c t r o n i c   i g n i t i o n   s y s t e m .   I t   i s   known  f o r   an  i g n i t i o n  

d i s t r i b u t o r   to  i n c o r p o r a t e   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 g n i t i o n   d i s t r i b u t o r s   a r e   of  c o u r s e   p r o d u c e d   in   a  v e r y  

wide   v a r i e t y   of  d i f f e r e n t   f o r m s   and  s i z e s ,   and  t h e   d i f f e r -  

e n t   f o r m s   and  s i z e s   a l l   h a v e   in   common  t h e   n e e d   f o r   a  f i x e d  

s e n s o r   and  a  p a r t   w h i c h   i s   r o t a t e d   in   a c c o r d a n c e   w i t h   e n g i n e  

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

s e n s o r   to  p r o d u c e   t h e   o u t p u t   s i g n a l s   c o n t r o l l i n g   t he   o p e r -  

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

i s   g e n e r a l l y   known  as  a  v a n e   and  i s   commonly   in   t h e   fo rm  o f  

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

r i g h t   a n g l e s   to  t he   p l a n e   of  t h e   d i s c   and  b e i n g   s l o t t e d .  

I t   i s   known  t o  c o n s t r u c t   an  i g n i t i o n   d i s t r i b u t o r   as  o r i g i n a l  

e q u i p m e n t   i n c l u d i n g   s u c h   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 .  

In  t he   known  a r r a n g e m e n t s   t he   v a n e   i s   c a r r i e d   by  t he   r o t o r  

arm  of  t h e   d i s t r i b u t o r ,   and  t h u s   r o t a t e s   w i t h   t h e   r o t o r   a r m  

and  t he   r o t o r   s h a f t   of  t h e   d i s t r i b u t o r .   D u r i n g   m a n u f a c t u r e  

of  t he   r o t o r   arm  t h e   v a n e ,   w h i c h   may  be  m e t a l l i c ,   i s   i n -  

c o r p o r a t e d   i n t o   t h e   m o u l d i n g   of  t he   r o t o r   arm  so  t h a t   t h e  

r o t o r   arm  and  v a n e   a r e   of   u n i t a r y   c o n s t r u c t i o n .  

I t   i s   now  d e s i r a b l e   to  be  a b l e   to  c o n v e r t   e x i s t i n g  

m e c h a n i c a l   i g n i t i o n   d i s t r i b u t o r s   to  i n c l u d e   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 .   Such   c o n v e r s i o n   e n t a i l s   t h e   r e m o v a l   o f  

t h e   n o r m a l   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 ,   and  s u b -  

s t i t u t i o n   t h e r e f o r e   of  a  f i x e d   s e n s o r   and  a  r o t a t i n g   v a n e .  

C l e a r l y   when  p r o d u c i n g   k i t s   f o r   a  v e r y   wide   v a r i e t y   o f  

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

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

v a n e s .   The  r e a s o n   f o r   t h i s   i s   t h a t   by  no  means   a l l   i g n i t i o n  

d i s t r i b u t o r s   u t i l i z e   t h e   same  fo rm  of  r o t o r   arm,  and  i n  

o r d e r   to  p r o v i d e   k i t s   f o r   a  wide   v a r i e t y   of  i g n i t i o n   d i s t r i b -  

u t o r s   t h e n   i t   w o u l d   be  n e c e s s a r y   to  p r o d u c e   and  s t o r e   m o u l d -  



i n g   e a c h   of  a  v a r i e t y   o f  r o t o r   arms  i n c l u d i n g   v a n e s .   I t   i s  

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

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  t o   o v e r c o m e   t h i s  

p r o b l e m .  

A  r o t o r   arm  a s s e m b l 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  

i n c l u d e s   an  e x i s t i n g   r o t o r  a r m   m a n u f a c t u r e d  w i t h o u t   t h e   p r o -  
v i s i o n   of  a  v a n e ,   and   i n t e n d e d   f o r  a   c o n v e n t i o n a l   m e c h a n i c a l  

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

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

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

t h e   r o t o r   arm  to  r o t a t e   t h e r e w i t h ,   t h e   v a n e  b e i n g   p o s i t i o n e d  

on  t h e   r o t o r   arm  w i t h   i t s   i n t e n d e d  a x i s   of  r o t a t i o n   c o e x t e n s -  

i v e   w i t h   t he   a x i s   of   r o t a t i o n   o f - t h e   r o t o r   arm,  i n   an  a n g -  

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

arm  s u c h   t h a t   t h e   v a n e   w i l l   h a v e   t h e   d e s i r e d  a n g u l a r   r e l -  

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

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

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

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

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

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

w h e n  t h e  r o t o r   arm  i s  e n g a g e d   i n   t h e  n o r m a l   m a n n e r   w i t h   t h e  

r o t o r   s h a f t   of   t h e   d i s t r i b u t o r .  

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

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

t h e   v a n e   to  t h e   r o t o r   a r m .  

D e s i r a b l y   t h e   a s s e m b l y  i n c l u d e s   a  d i s c - l i k e   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   s e c u r e d   to  t h e   r o t o r   arm  and   e x t e n d i n g  

b e t w e e n   t he   v a n e   and   t h e   c o n d u c t i v e   e l e m e n t  o f  t h e   r o t o r  

a r m .  

The  i n v e n t i o n   f u r t h e r   r e s i d e s   i n   a  m e t h o d   of   m a n u f a c t u r -  

i n g   a  r o t o r   arm  a s s e m b l y   c o m p r i s i n g   s e l e c t i n g   a  r o t o r   a r m  



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

in   a  p r e d e t e r m i n e d   a n g u l a r   and  a x i a l   p o s i t i o n ,   a  v a n e   f o r  

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 ,   t he   vane   b e i n g   s e c u r e d   t o  

t h e   r o t o r   arm  by  p r e s s   f i t t i n g   the   vane   o n t o   t he   r o t o r   a r m .  

P r e f e r a b l y   t h e   s t o p   of  s e c u r i n g   t he   vane   to  t he   r o t o r  

arm  i n c l u d e s   t he   a p p l i c a t i o n   to  t he   r o t o r   arm  a n d / o r   t h e  

v a n e   of  an  a d h e s i v e   to  a u g m e n t   t he   p r e s s   f i t   b e t w e e n   t h e  

v a n e   and  t he   r o t o r   arm  in   s e c u r i n g   t he   v a n e   to  t h e   r o t o r  

a r m .  

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

t he   e x i s t i n g   r o t o r   arm  to  p r o v i d e   t h e r e o n   a  c y l i n d r i c a l  

r e g i o n   h a v i n g   i t s   a x i s   c o e x t e n s i v e   w i t h   t he   i n t e n d e d   a x i s  

of   r o t a t i o n   of  t h e   r o t o r   arm,  and  of  a  d i a m e t e r   so  r e l a t e d  

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

v a n e ,   t h a t   t h e   v a n e   can   be  e n g a g e d   as  a  t i g h t   p r e s s   f i t   w i t h  

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

i n g   a  p e r i p h e r a l   s h o u l d e r   on  t he   r o t o r   a rm,   t h e   s h o u l d e r  

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

of  t h e   r o t o r   arm,  and  b e i n g   a t   an  a x i a l   l o c a t i o n   s u c h   t h a t  

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

s u b s e q u e n t   a x i a l   l o c a t i o n   of  t he   v a n e   r e l a t i v e   to  t h e   s e n s o r  

of  t h e   i g n i t i o n   d i s t r i b u t o r   when  t he   r o t o r   arm  i s   e n g a g e d  

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

I t   w i l l   be  r e c o g n i s e d   t h a t   s i n c e   t h e r e   i s   a  v e r y   w i d e  

v a r i e t y   of  e x i s t i n g   r o t o r   arms  i t   may  w e l l   be  t h a t   c e r t a i n  

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

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

a x i a l   l o c a t i o n ,   and  when  s u c h   r o t o r   arms  a r e   s e l e c t e d ,   t h e n  

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

n o t   be  n e c e s s a r y .  

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

s e c u r i n g   a  d i s c - l i k e   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   to  t h e  

r o t o r   arm,   t he   f l a s h   s h i e l d   l y i n g   b e t w e e n   the   vane   and  t h e  



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

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

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   an  e x t r e m e l y   d i a g r a m m a t i c   s k e t c h   of  a n  

i g n i t i o n   d i s t r i b u t o r   i n c o r p o r a t 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 ,  

F i g u r e   2  i s   an  e x p l o d e d   s i d e   e l e v a t i o n a l   v i e w   of  t h e  

r o t o r   a s s e m b l y   of   t h e   d i s t r i b u t o r   shown  i n   F i g u r e   1 ,  

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

in   F i g u r e   2  w i t h   t h e   p a r t s   i n t e r - e n g a g e d ,   a n d  

F i g u r e   4  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   of   p a r t  o f   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   of  F i g u r e   1 .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   an  i g n i t i o n   d i s t r i b u t o r  

i n c l u d 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   t h e   c a s i n g  1 1   i s   c l o s e d  

by  a  m o u l d e d   s y n t h e t i c   r e s i n   cap  13  t h e   cap   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   on  t h e   a x i s   o f  

r o t a t i o n   of   t h e   r o t o r   s h a f t   12.  P o s i t i o n e d   a r o u n d   t h e  

t e r m i n a l   14  a r e   a  n u m b e r   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   n u m b e r   to  t he   n u m b e r   of   s p a r k   p l u g s   of   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   to  be  s e r v e d   by  t h e   d i s t r i b u t o r .  

W i t h i n   t h e   c a s i n g   11  of   t he   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   l6   u p o n   w h i c h   i s   m o u n t e d   t h e   f i x e d   s e n s o r   17  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 .   At  t h e   end   of   t h e   r o t o r  

s h a f t   12  i s   m o u n t e d   a  r o t o r   arm  18,   t h e   r o t o r   arm  18  b e i n g  

s e c u r e d   to  t h e   end  of   t h e   s h a f t   12  i n   a  p r e d e t e r m i n e d  

a n g u l a r   r e l a t i o n   to  t he   s h a f t  1 2 .   The  r o t o r   arm  18  i n c l u d e s  

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   21.   The  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 h e   i n p u t   t e r m i n a l   l 4 ,   and  d u r i n g   i t s   r o t a t i o n   w i t h   t h e  

s h a f t   12  r e l a t i v e   to   t h e   c a s i n g   11  and  cap   13  i t   c o - o p e r a t e s  

in   t u r n   w i t h   t h e   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   t h e   t e r m i n a l  

14  to   t h e   a p p r o p r i a t e   s p a r k i n g   p l u g s   i n   t u r n   by  way  of  t h e  



o u t p u t   t e r m i n a l s   15.  The  r o t o r   arm  18  c a r r i e s   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  in   the   form  of  a  d i s c ,   t h e  

f l a s h   s h i e l d   22  m i n i m i s i n g   t he   r i s k   of  " f l a s h - o v e r "   f r o m  

the   e l e m e n t   21  to  t he   c o n d u c t i v e   c a s i n g   11  of  t he   d i s t r i b -  

u t o r ,   or  to  any  of  t he   c o n d u c t i v e   p a r t s   s e c u r e d   to  t h e  

c a s i n g   11.   The  r o t o r   arm  18  a l s o   c a r r i e s   a  v a n e   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  vane   i s   in   t h e   fo rm  o f  

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   25,  t he   f l a n g e   25  e x -  

t e n d i n g   a t   r i g h t   a n g l e s   to  t he   p l a n e   of  t he   d i s c   24  a n d  

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   n u m b e r   to  t he   n u m b e r   of  c y l i n d e r s   of  t he   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 .   In  t h e   e x a m p l e  

shown  in  the   d r a w i n g s   the   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   t he   f l a n g e   25  of  t he   v a n e   23  h a s  

f o u r   e q 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  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   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  of  t h e   e l e c t r o m a g n e t i c   t y p e   known  as  a  " H a l l  

e f f e c t "   t r a n s d u c e r .   In  s u c h   an  a r r a n g e m e n t   t he   v a n e   i s  

f o r m e d   f rom  m i l d   s t e e l ,   and  t he   p a s s a g e   of  a l t e r n a t e l y   s l o t s  

and  s o l i d   p a r t s   of  t he   f l a n g e   25  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  t he   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 .   The  g e n e r a t o r   may  h o w e v e r   be  of  t he   o p t i c a l  

t y p e ,   w h e r e i n   the   m a t e r i a l   of   t he   vane   i s   n o t   c r i t i c a l ,   s o  

l o n g   as  i t   i s   o p a q u e ,   and  t he   s e n s o r   i n c l u d e s   a  l i g h t   s o u r c e  

and  a  p h o t o s e n s i t i v e   a e v i c e ,   t he   vane   a l t e r a t e l y   e x p o s i n g ,  

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

a  s e q u e n c e   c f  o u t p u t   s i g n a l s   a g a i n   d e p e n d e n t   upon   the   s p e e d  

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

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   1  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   o f  

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   t h e  

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

the   s p e e d   of  r o t a t i o n   of   t he   r o t o r   s h a f t   1 2 .  



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

t y p e s ,   and  s i z e s   of  i g n i t i o n   d i s t r i b u t o r s ,   and  e q u a l l y  

t h e r e f o r e   t h e r e   a r e   n u m e r o u s   d i f f e r e n t   t y p e s   and  s i z e s   o f  

r o t o r   a rm.   C l e a r l y ,   w h e r e  i t   i s   d e s i r e d   to  p r o v i d e   a  k i t  

w h e r e b y   an  e x i s t i n g   m e c h a n i c a l   d i s t r i b u t o r   can   be  c o n v e r t e d  

to  a  d i s t r i b u t o r   i n c l u d 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 ,  

t h e n   i t   i s   d e s i r a b l e   to  p r o v i d e   w i t h i n   t he   k i t   a  r e p l a c e m e n t  

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

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

or  a  v a n e .   In   o r i g i n a l   e q u i p m e n t   i g n i t i o n   d i s t r i b u t o r s  

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

f l a s h   s h i e l d   a r e   p a r t   of  t he   r o t o r  a r m ,   in   t h a t  t h e   r o t o r  

arm  i s   m o u l d e d   a r o u n d   the   f l a s h   s h i e l d   and  v a n e   t h u s  

r e s u l t i n g   in   a  u n i t a r y   c o n s t r u c t i o n .   C l e a r l y   to  p r o v i d e  

s u c h   a  u n i t a r y   r o t o r   arm  a s s e m b l y   in   k i t s   f o r   c o n v e r t i n g  

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

e x p e n s i v e ,   s i n c e   i t   wou ld   n e c e s s i t a t e   t h e   p r o v i s i o n   o f  

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

arm  a s s e m b l y   c o n f i g u r a t i o n s   w h i c h   i s   n e c e s s a r y .   I n   o r d e r  

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

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

s t o c k   of   e x i s t i n g   r o t o r   arms  f o r   c o n v e n t i o n a l   m e c h a n i c a l  

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

v a n e s .   I t   w i l l   be  r e c o g n i s e d   t h a t   t he   r o t o r   arm  i s   i n t e r n -  

a l l y   s h a p e d   to  l o c a t e   on  t he   r o t o r   s h a f t   12  i n   a  p a r t i c u l a r  

a n g u l a r   r e l a t i o n s h i p   to  t he   s h a f t   12,  and  a t   a  p a r t i c u l a r  

a x i a l   p o s i t i o n   r e l a t i v e   to  t he   t e r m i n a l s   14,  15  of   t h e  

d i s t r i b u t o r   c a p .   S i n c e   we  u t i l i z e   an  e x i s t i n g   r o t o r   a r m  

in   our   c o n s t r u c t i o n   t h e n   t h i s   r e l a t i o n s h i p   i s   n o t   d i s t u r b e d .  

H o w e v e r ,   t h e   v a n e   23  mus t   a l s o   be  m o u n t e d   in   a  p a r t i c u l a r  

a n g u l a r   o r i e n t a t i o n   r e l a t i v e   to  t he   r o t o r   s h a f t ,   and  in   a  

p a r t i c u l a r   a x i a l   l o c a t i o n   r e l a t i v e   to  t he   b a s e   p l a t e   l6   s o  

as  to  c o - o p e r a t e   c o r r e c t l y   w i t h   the   s e n s o r   17.  In   s o m e  

i n s t a n c e s   w i t h i n   a  v e r y   wide   v a r i e t y   of   d i f f e r e n t   r o t o r  

a rms   t h e r e   may  be  r o t o r   a rms  w h i c h   h a v e   a  p e r i p h e r a l   s h o u l d e r  

in   s u c h   an  a x i a l   p o s i t i o n   as  to   p r o v i d e   t he   c o r r e c t   l o c a t i o n  

f o r   t he   v a n e .   H o w e v e r ,   in   t he   m a j o r i t y   o f  c a s e s   we  p r e f e r  



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

s h o u l d e r   27  at   a n  a x i a l  p o s i t i o n   on  t he   r o t o r   arm  s u c h   t h a t  

i t   can   be  u s e d   as  an  a x i a l   l o c a t i o n   f o r   the   v a n e ,   and  t o  

p r o d u c e   a l s o   a  c y l i n d r i c a l   r e g i o n   28  h a v i n g   i t s   a x i s   c o -  

i n c i d e n t   w i t h   t he   a x i s   of  r o t a t i o n   of  the   r o t o r   a rm,   a n d  

h a v i n g   a  p r e d e t e r m i n e d   d i a m e t e r .   I t   w i l l   be  r e c o g n i s e d  

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

a  c e r t a i n   s t a n d a r d i s a t i o n   of  r o t o r   arms  in   t h a t   in   t he   v a s t  

m a j o r i t y   of   c a s e s   we  can  u t i l i z e   an  i d e n t i c a l   f l a s h   s h i e l d  

and  v a n e   f o r   e a c h   r o t o r   a rm.   Thus   t he   d i a m e t e r   of   t h e  

m a c h i n e d   r e g i o n   28  of  t he   e x i s t i n g   r o t o r   arm  i s   c h o s e n   i n  

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

22  and  d i s c   p o r t i o n   24  of  t he   vane   2 3 .  

The  m a n u f a c t u r e   of  a  r o t o r   arm  a s s e m b l y   i s   t h u s   a s  

f o l l o w s .   A  c o n v e n t i o n a l   r o t o r   arm  18  i s   s e l e c t e d   f r o m  

s t o c k ,   and   i f   n e c e s s a r y   i s   m a c h i n e d   to  p r o v i d e   t h e   s h o u l d e r  

27  and  c y l i n d r i c a l   r e g i o n   28.   The  m o u l d e d   s y n t h e t i c   r e s i n  

d i s c   c o n s t i t u t i n g   the   f l a s h   s h i e l d   22  i s   t h e n   f i t t e d  

o n t o   t h e   r e g i o n   28  in  a b u t m e n t   w i t h   t he   s h o u l d e r   27.   T h e  

p r e v i o u s l y   m a n u f a c t u r e d   v a n e   23  i s   t h e n   p r e s s   f i t t e d   o n t o  

t he   r e g i o n   28  so  as  to  a b u t   t he   f l a s h   s h i e l d   22  f i r m l y ,  

In   t h i s   m a n n e r ,   s i n c e   t he   t h i c k n e s s   of  t he   f l a s h   s h i e l d  

22  i s   k n o w n ,   t he   s h o u l d e r   27  s e r v e s   to  l o c a t e   t h e   a x i a l  

p o s i t i o n   of  t he   vane   23  r e l a t i v e   to  t h e   r o t o r   a rm,   and  t h u s  

in   u s e   r e l a t i v e   to  t he   r o t o r   s h a f t   12  and  t h e   b a s e   p l a t e  

16  of  t h e   d i s t r i b u t o r .   The  a p e r t u r e s   of  t h e   f l a s h   s h i e l d  

22  and  t h e   d i s c   24  of   t he   vane   23  a r e   of   c o u r s e   c e n t r a l l y  

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

of  t he   v a n e   23  on  t he   c y l i n d r i c a l   r e g i o n   28  e n t a i l s   s u f f -  

i c i e n t   f r i c t i o n   to  r e t a i n   t he   vane   and  f l a s h   s h i e l d   i n  

e n g a g e m e n t   w i t h   t he   r o t o r   a rm.   H o w e v e r ,   f o r   a d d e d   s e c u r i t y  

a  low  v i s c o s i t y   a d h e s i v e   i s   t h e n   a p p l i e d   to  t h e   m a t i n g  

s u r f a c e s   of  t h e   p a r t s   p e r m a n e n t l y   to  bond   t h e   vane   a n d  

f l a s h   s h i e l d   to  t he   r o t o r   a rm.   D u r i n g   t h e   s t e p   of  p r e s s  

f i t t i n g   t h e   vane   23  to  t h e   r o t o r   arm  18  t h e   a n g u l a r   p o s i t i o n  

of   t he   v a n e   in   r e l a t i o n   to  t h e   r o t o r   arm  i s   c o n t r o l l e d   s u c h  

t h a t   in   t he   f i n a l   a s s e m b l y   e n g a g e m e n t   of   t h e   r o t o r   arm  o n t o  



the   r o t o r   s h a f t   12  w i l l   n o t   o n l y   l o c a t e   t h e   r o t o r   arm  i n  

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

w i l l   a l s o   l o c a t e   t h e   v a n e   23  i n  t h e   d e s i r e d   a n g u l a r   r e l a t i o n -  

s h i p   to  t h e   r o t o r   s h a f t .   A s  i s  c o n v e n t i o n a l ,   t h e   r o t o r   a r m  

and  r o t o r   s h a f t  a r e   f o r m e d   w i t h   i n t e r - e n g a g i n g   k e y s   to   p r o -  

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

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

w i t h i n   t h e   c u p - s h a p e   of  v a n e  2 3   a d j a c e n t  t h e   r e g i o n   28  a n d  

b e a r i n g   u p o n   the   v a n e   23  t o  a s s i s t  t h e   s e c u r i n g   o f   t h e   v a n e  

23  and  s h i e l d   22  in   p o s i t i o n   on  t he   r o t o r  a r m .  

I t   i s   d e s i r a b l e   f o r   t h e   v a n e   23  t o  b e   e l e c t r i c a l l y  

e a r t h e d   in   u s e ,   t h a t   i s   t o  s a y   t o  b e  a t  t h e   same  v o l t a g e  

as  t h e   c a s i n g   11  o f  t h e   i g n i t i o n   d i s t r i b u t o r .   A n   e l e c t r i c a l  

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

and  t h u s   t h e   c a s i n g  1 1   by  means   of   c o n d u c t i v e   p a i n t   a p p l i e d  

to  t h e   r o t o r   arm  e i t h e r  b e f o r e  o r   a f t e r  a s s e m b l y  t h e r e t o  

of  t h e   v a n e   23.  The  p a i n t   l a y e r   e x t e n d s  f r o m   t h e   r e g i o n   2 8  

i n t o   t h e   i n t e r i o r   o f  t h e   b o r e   of   t he   r o t o r   arm  and   t h u s  

makes   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 h e  v a n e   23  a n d   t h e  

s h a f t   12  e i t h e r   d i r e c t l y  o r   t h r o u g h   t h e   m e t a l   c l i p   30  c a r r -  

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

1 2 .  

T h e . k i t   f o r   c o n v e r t i n g   a  c o n v e n t i o n a l  m e c h a n i c a l  i g n i t -  

i o n   d i s t r i b u t o r   to   an  i g n i t i o n   d i s t r i b u t o r   i n c l u d 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  t h u s   c o m p r i s e s   a  r o t o r   arm  a s s e m -  

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

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

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

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

s e n s o r   17,  and  t h e   e x i s t i n g   r o t o r   arm  b e i n g  r e p l a c e d   by  t h e  

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

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

c a r r i e s   t h e   v a n e   23  and   f l a s h   s h i e l d   2 2 .  



1.  A  r o t o r   arm  a s s e m b l y ,   f o r   u se   in   an  i g n i t i o n  

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

arm  m a n u f a c t u r e d   w i t h o u t   t he   p r o v i s i o n   o f   a  v a n e ,   and  i n -  

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

and  c h a r a c t e r i z e d   by  t h e   p r o v i s i o n   of   a  vane   23  f o r   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 ,   t he   v a n e   23  h a v i n g   t h e r e i n  

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

r e g i o n   28  of   t h e   r o t o r   arm  18  i s   r e c e i v e d   as  a  p r e s s   f i t  

w h e r e b y   t h e   v a n e   23  i s   a t t a c h e d   to  t he   r o t o r   arm  18  t o  

r o t a t e   t h e r e w i t h ,   t h e   v a n e   23  b e i n g   p o s i t i o n e d   on  t h e  

r o t o r   arm  18  w i t h   i t s   i n t e n d e d   a x i s   of   r o t a t i o n   c o e x t e n s i v e  

w i t h '  t h e   a x i s   of   r o t a t i o n   w i t h   t h e   r o t o r   arm  18,  i n   a n  

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

r o t o r   arm  18  s u c h   t h a t   t h e   vane   23  w i l l   h a v e   t he   d e s i r e d  

a n g u l a r   r e l a t i o n s h i p   to  t h e   r o t o r   s h a f t   12  of   t h e   d i s t r i b u t -  

or  when  t he   r o t o r   arm  18  i s   e n g a g e d   in   t h e   c o n v e n t i o n a l  

m a n n e r   w i t h   t h e   r o t o r   s h a f t   12  of  t he   d i s t r i b u t o r ,   and  i n  

an  a x i a l   p o s i t i o n   in   r e l a t i o n   to  t he   a x i s   of   r o t a t i o n   o f  

t h e   r o t o r   arm  18  s u c h   t h a t   t he   vane   23  w i l l   o c c u p y   a  d e s i r e d  

a x i a l   p o s i t i o n   in   r e l a t i o n   to  t h e   s e n s o r   17  f i t t e d   w i t h i n  

t he   d i s t r i b u t o r ,   a g a i n   when  t h e   r o t o r   arm  18  i s   e n g a g e d   i n  

t h e   n o r m a l   m a n n e r   w i t h   t h e   r o t o r   s h a f t   12  of   t h e   d i s t r i b u t o r .  

2.  A  r o t o r   arm  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 -  

ed  in   t h a t   an  a d h e s i v e   i s   u t i l i z e d   to  a u g m e n t   t h e   p r e s s   f i t  

b e t w e e n   t h e   r o t o r   arm  18  and  t h e   v a n e   23  i n   s e c u r i n g   t h e  

vane   23  to  t he   r o t o r   arm  1 8 .  



3.  A  r o t o r   arm  a s s e m b l y   as  c l a i m e d   in   c l a i m   1  o r   c l a i m   2 

c h a r a c t e r i z e d   by  i n c l u d i n g   a  d i s c - l i k e   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  s e c u r e d   to  t h e   r o t o r   arm  18  and  e x t e n d i n g   b e t w e e n  

the   vane   23  and  t h e   c o n d u c t i v e   e l e m e n t   21  of  t h e   r o t o r   a r m  

1 8 .  

4.  A  m e t h o d   o f   m a n u f a c t u r i n g   a  r o t o r   arm  a s s e m b l y  

c h a r a c t e r i z e d   by  t h e   s t e p s   o f ,   s e l e c t i n g   a  r o t o r   arm  1 8  

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

in   a  p r e d e t e r m i n e d   a n g u l a r   and   a x i a l   p o s i t i o n ,   a  v a n e   2 3  

f o r   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 ,   t he   vane   23  b e i n g  

s e c u r e d   to  t h e   r o t o r   arm  18  by  p r e s s   f i t t i n g   t h e   v a n e   23  

o n t o   the   r o t o r   arm  1 8 .  

5.  A  m e t h o d   as  c l a i m e d   i n   c l a i m   4  c h a r a c t e r i z e d   i n   t h a t  

t h e   s t e p   of   s e c u r i n g   t h e   v a n e   23  to  t he   r o t o r   arm  18  i n c l u d -  

es  t he   a p p l i c a t i o n   to  t h e   r o t o r   arm  18  a n d / o r   t h e   v a n e   2 3  

of   an  a d h e s i v e   to   a u g m e n t   t h e   p r e s s   f i t   b e t w e e n   t h e   v a n e   2 3  

and   t h e   r o t o r   arm  18  i n   s e c u r i n g   t h e   v a n e   to  t he   r o t o r   a r m .  

6.  A  m e t h o d   as  c l a i m e d   i n   c l a i m   4  or  c l a i m   5  c h a r a c t e r i z e d  

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

18  to  p r o v i d e   t h e r e o n   a  c y l i n d r i c a l   r e g i o n   28  h a v i n g   i t s  

a x i s   c o e x t e n s i v e   w i t h   t h e   i n t e n d e d   a x i s   o f   r o t a t i o n   of   t h e  

r o t o r   arm  18,   and   o f   a  d i a m e t e r   so  r e l a t e d   to  t he   d i a m e t e r  

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

vane   23  can  be  e n g a g e d   as  a  t i g h t   p r e s s   f i t   w i t h   s a i d  

c y l i n d r i c a l   r e g i o n   28,   t h e   m a c h i n i n g   s t e p   f u r t h e r   p r o v i d i n g  

a  p e r i p h e r a l   s h o u l d e r   27  on  t h e   r o t o r   arm  18,   t h e   s h o u l d e r  

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

r o t a t i o n   of  t h e   r o t o r   arm  18,   and  b e i n g   a t   an  a x i a l   l o c a t i o n  

s u c h   t h a t   e n g a g e m e n t   of   t h e   v a n e   23  w i t h   t h e   s h o u l d e r   27  

e n s u r e s   t h e   c o r r e c t   s u b s e q u e n t   a x i a l   l o c a t i o n   of   t h e   v a n e  

23  r e l a t i v e   to  t h e   s e n s o r   17  of   t h e   i g n i t i o n   d i s t r i b u t o r  

when  the   r o t o r  . a r m   18  i s   e n g a g e d   n o r m a l l y   w i t h   t h e   r o t o r  

s h a f t   12  of   t h e   d i s t r i b u t o r .  



7.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  c l a i m s   4  to  6 

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

a  d i s c - l i k e   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  to  t h e   r o t o r  

arm  18,  the   f l a s h   s h i e l d   22  l y i n g   b e t w e e n   t he   vane   23  a n d  

t he   c o n d u c t i v e   e l e m e n t   21  of   t h e   r o t o r   arm  1 8 .  
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