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is.  ,  a  

©  Method  of,  and  apparatus  for  use  in,  setting  the  position  of  a  sensor  of  a  contactless  signal  generator. 
Method  of,  and  apparatus  for  use  in,  the  setting  of  the 

position  of  a  sensor  (17)  of  a  contactless  signal  generator in 
an  ignition  distributor,  in  relation  to  the  path  of  rotation  of 
the  vane  (23)  of the  generator.  The  method  includes  the  step 
of  engaging  with  the  sensor (17)  a  component (32,33)  which 
moves  with  the  sensor  during  adjustment,  and  which  has  a 
thickness  equal  to  the  required  spacing  of  a  surface  of  the 
vane  (23)  from  a  corresponding  surface  of  the  sensor  (17). 
The  sensor  (17)  is  moved  relative  to  the  casing  of  the  dis- 
tributor  (11)  until  the  component  (32a,  33a)  is  trapped  bet- 
ween  the  corresponding  surfaces  of the  sensor (17)  and  vane 

, (23)  and  the  position  of  the  sensor  (17) is  then  fixed  relative 
to  the  casing  of the  distributor  (11). 



In  an  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  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   s u p p l y i n g   c o n t r o l   s i g n a l s   to  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   n e c e s s a r y ,   a t   l e a s t  

d u r i n g   a s s e m b l y   of  t he   d i s t r i b u t o r ,   to  s e t   t he   p o s i t i o n  

of  t h e   s e n s o r   i n   r e l a t i o n   to  a  r o t a t i n g   vane   r o t a t i o n   o f  

w h i c h ,   in   u s e ,   i s   s e n s e d   by  t he   s e n s o r ,   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  a  m e t h o d   o f ,   and  a p p a r a t u s   f o r   u s e  

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

p a t h   of  r o t a t i o n   of  a  v a n e   of  t h e   g e n e r a t o r .  

In   a  known  a r r a n g e m e n t   of   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   s e n s o r   i s   a  H a l l   e f f e c t   t r a n s d u c e r ,   t he   vane   p a s s i n g  

b e t w e e n   t he   t r a n s d u c e r   and  a  m a g n e t i c   p o l e ,   and  s l o t s   i n  

t he   v a n e   c a u s i n g   a  p e r i o d i c   d i s r u p t i o n   in   t h e   f l o w   of  m a g -  
n e t i c   f l u x   t h r o u g h   the   t r a n s d u c e r .   The  p e r i o d i c   d i s r u p t i o n  

of   f l u x   i s   s e n s e d   by  t he   t r a n s d u c e r   w h i c h   p r o d u c e s   c o r r e s -  

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

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 ,   t h e   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   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   o f  

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

s e c t i o n   w i t h   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   s h a f t   a x i s .   T h e  

c y l i n d r i c a l   f l a n g e   i s   f o r m e d   w i t h   a  n u m b e r   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   e q u a l   in   n u m b e r   to  t he   n u m b e r   of  i g n i t i o n  

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

s h a f t .   The  s e n s o r   of  t he   g e n e r a t o r   i s   a d j u s t a b l y   s e c u r e d  

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

f l a n g e   of   t he   vane   p a s s e s   b e t w e e n   t he   t r a n s d u c e r   and  t h e  

m a g n e t   of   the   s e n s o r   d u r i n g   i t s   r o t a t i o n   t h e n   i t   i s   i m p o r t -  

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

d e f i n e d   by  the   t r a n s d u c e r   and   m a g n e t   p o l e   or  p o l e s .   T h e  

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

of   t h e   v a n e   i s   a t   t he   c o r r e c t   s p a c i n g   f rom  the   m a g n e t   p o l e  

or   p o l e s   t h e n   i t   i s   a l s o   c l e a r   of   t he   t r a n s d u c e r .   I t   h a s  

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

f o r   t h e   f l a n g e   to  p a s s   a d j a c e n t   a  f a c e   of  t he   s e n s o r ,   a n d  

in   s u c h   an  a r r a n g e m e n t   t he   s p a c i n g   b e t w e e n   the   f a c e   of  t h e  



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

i s   c r i t i c a l .  

In   s i g n a l   g e n e r a t o r s   of   t h i s   g e n e r a l   t y p e   w h e r e   a  

v a n e   r o t a t e s   a d j a c e n t   a  s e n s o r ,   or   t h r o u g h  a   s l o t   in   a  

s e n s 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  s e t   t h e   s e n s o r  

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

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

f l a n g e   of   t h e   v a n e   and  t h e  a p p r o p r i a t e   f a c e   o f   t h e   s e n s o r .  

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

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

a r e   t h e n   t i g h t e n e d   to  l o c k   t h e  s e n s o r   i n   t h e   s e t   p o s i t i o n .  

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

a  d e g r e e   of   s k i l l   i s   r e q u i r e d   in   a l l   c a s e s   o w i n g  t o   t h e   l a c k  

of   a c c e s s i b i l i t y   of   t h e   g a p  b e t w e e n   t h e  f l a n g e   and   the   s e n -  

s o r .   C l e a r l y ,   w h e r e   t h e  g a p   i s  b e t w e e n   t he   i n n e r   f a c e   o f  

t h e   f l a n g e   and   t h e  s e n s o r   t h e n   o w i n g   to  t h e   c u p - l i k e   n a t u r e  

of   t h e   r o t a t a b l e   v a n e   i t   i s  a l m o s t  i m p o s s i b l e   to  i n s e r t   a  

f e e l e r   g a u g e   i n t o   t h e   gap  and  t h u s   t h e   gap  b e t w e e n   t h e   o u t e r  

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

u s e d .   I t   w i l l   be  r e c o g n i s e d  t h e r e f o r e   t h a t   s i n c e   t h e   g a p  
w h i c h   i s   b e i n g   s e t   by  means   of   t h e   f e e l e r   g a u g e   i s   n o t   t h e  

c r i t i c a l   g a p ,   t h e n   · i n a c c u r a c i e s   i n  t h e   c r i t i c a l  g a p   s e t t i n g  

may  w e l l   a r i s e   as   a  r e s u l t   of   t o l e r a n c e s   i n  t h e  m a n u f a c t u r e  

of  t h e   s e n s o r   and   t he   v a n e .   I t   i s   an  o b j e c t   of   t h e   p r e s e n t  

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

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

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

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

in   r e l a t i o n   to  t h e   p a t h   of   r o t a t i o n   of   t h e   v a n e   o f   t h e  

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

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

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

s p a c e d   b y  a   r e q u i r e d  d i s t a n c e   f rom  an  a p p r o p r i a t e   f a c e   o f  

t h e   s e n s o r ,   a s s e m b l i n g   t he   vane   o f  t h e  g e n e r a t o r   to  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 ,   m o v i n g   t he   s e n s o r   r e l a t i v e  

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

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

r e q u i r e d   d i s t a n c e   b e i n g   such   t h a t   when  s a i d   s u r f a c e   i s   e n -  

g a g e d   by  s a i d   a p p r o p r i a t e   f a c e   of  t he   v a n e   t h e n   the   p o s i t i o n  

of  t he   s e n s o r   r e l a t i v e   to  the   vane   i s   as  r e q u i r e d ,   f i x i n g  

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

d i s t r i b u t o r ,   and ,   r e m o v i n g   s a i d   a p p a r a t u s .  

P r e f e r a b l y   whe re   s a i d   vane   i s   g e n e r a l l y   c u p - s h a p e d   a n d  

s a i d   f a c e   of  t he   vane   i s   an  i n n e r   s u r f a c e   of  t h e   vane   t h e n  

the   m e t h o d   i n c l u d e s ,   s u b s e q u e n t   to  the   s t e p   of  f i x i n g   t h e  

s e n s o r   in   p o s i t i o n ,   the   s t e p   of  r e m o v i n g   the   v a n e   to  p e r m i t  

the   s u b s e q u e n t   s t e p   of  r e m o v i n g   the   a p p a r a t u s .  

The  i n v e n t i o n   f u r t h e r   r e s i d e s   in   a p p a r a t u s   f o r  u s e   i n  

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

p a t h   of   r o t a t i o n   of   t h e  v a n e   of  t he   g e n e r a t o r ,   t he   a p p a r a t u s  

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

a  s u r f a c e   of  t he   v a n e ,   and  means   e n g a g a b l e   w i t h   t he   s e n s o r  

to  l o c a t e   t he   c o m p o n e n t   on  the   s e n s o r   in   s u c h   a  p o s i t i o n  

t h a t   s a i d   s u r f a c e   of  t he   c o m p o n e n t   i s   s p a c e d   f rom  a  p r e -  
d e t e r m i n e d   s u r f a c e   of  the   s e n s o r   by  a  d i s t a n c e   e q u a l   to  t h a t  

by  w h i c h   i t   i s   d e s i r e d   to  p o s i t i o n   s a i d   f a c e   of   t he   v a n e  

f rom  s a i d   p r e d e t e r m i n e d   s u r f a c e   of  the   s e n s o r .  

C o n v e n i e n t l y   s a i d   c o m p o n e n t   has   a  t h i c k n e s s   e q u a l   t o  

s a i d   d i s t a n c e ,   and  s a i d   c o m p o n e n t   when  e n g a g e d   w i t h   t h e  

s e n s o r   has   i t s   s u r f a c e   o p p o s i t e   s a i d   v a n e   e n g a g i n g   s u r f a c e  

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

D e s i r a b l y   s a i d   means   e n g a g a b l e   w i t h   t he   s e n s o r   c o m p r i s -  

es  a  c o l l a r   or  t h e   l i k e   w h i c h   e n c i r c l e s   a t   l e a s t   p a r t   o f  

s a i d   s e n s o r .  

P r e f e r a b l y   s a i d   c o m p o n e n t   i s   one  w a l l   of  a  member  o f  



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

r e c e i v e d   in  t he   c h a n n e l .  

D e s i r a b l y   the   w i d t h   of   t h e   c h a n n e l   i s   e q u a l   to  t h e  

t h i c k n e s s   of  t he   p a r t   of  t h e   v a n e   to  be  r e c e i v e d   t h e r e i n .  

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

i s   e q u a l   to  t h e  w i d t h   of   a  c h a n n e l   o r  s l o t  o f   t h e   s e n s o r ,  
s a i d   member   b e i n g   r e c e i v e d   i n   t h e   c h a n n e l  o r  s l o t   of  t h e  

s e n s o r .  

D e s i r a b l y   t he   a p p a r a t u s   i s  o f   u n i t a r y   c o n s t r u c t i o n   a n d  

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

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

g e n e r a t o r   of   F i g u r e   1 ,  

F i g u r e   3  i s   a  p l a n   v i e w   of   a p p a r a t u s   f o r   u s e   i n   s e t t i n g  

t h e   p o s i t i o n   of  t he   s e n s o r   o f  t h e   g e n e r a t o r  o f   F i g u r e s   1  

and  2 ,  

F i g u r e   4  i s  a  s e c t i o n a l   v i e w  o n   t h e   l i n e  4 - 4   i n   F i g u r e  

3,  a n d  

F i g u r e   5  i s   a  v i e w   s i m i l a r   to  F i g u r e   2  b u t  s h o w i n g   t h e  

a p p a r a t u s   of   F i g u r e s   3  a n d   4  i n  p o s i t i o n .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   t h e   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 e s   a  h o l l o w   c u p - s h a p e d   c a s i n g   1 1  w i t h i n   w h i c h   a  r o t o r  

s h a f t  1 2   i s   j o u r n a l e d   f o r   r o t a t i o n .   T h e  c a s i n g   11  i s  

c l o s e d   a t   an  open   end  by  a n  e l e c t r i c a l l y   i n s u l a t i n g   cap  1 3  

and   t h e   cap   13  c a r r i e s   a  c e n t r a l l y   d i s p o s e d   h i g h   v o l t a g e  

i n p u t   t e r m i n a l   1 4  a l i g n e d   w i t h   t h e   a x i s  o f   r o t a t i o n   of   t h e  

s h a f t   12.   E q u i a n g u l a r l y   d i s p o s e d   a r o u n d  t h e  t e r m i n a l   1 4  

a r e   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  w h i c h ,   i n   u s e ,   a r e  



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

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

11  i s   a  f i x e d   b a s e   p l a t e   16  e x t e n d i n g   a t   r i g h t   a n g l e s   t o  

t he   a x i s   of  t he   s h a f t   12,   and  a d j u s t a b l y   m o u n t e d   on  the   b a s e  

p l a t e   16  i s   a  s e n s o r   17  of  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 .  

C a r r i e d   a t   t he   end  of  t h e   s h a f t   12  w i t h i n   t he   c a s i n g   i s   a  

g e n e r a l l y   c o n v e n t i o n a l   r o t o r   arm  18  i n c l u d i n g   a  c o n d u c t i v e  

e l e m e n t   21  p e r m a n e n t l y   e n g a g e d   w i t h   t he   i n p u t   t e r m i n a l   1 4 ,  

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

12,  w i t h   the   o u t p u t   t e r m i n a l s   15.  C a r r i e d   by  t h e   r o t o r   a r m  
18  so  as  to  r o t a t e   w i t h   t h e   r o t o r   arm  18  and  the   s h a f t   1 2  

i s   a  f l a s h   s h i e l d   22  i n   t h e   fo rm  of  a  d i s c   of  e l e c t r i c a l l y  

i n s u l a t i n g   s y n t h e t i c   r e s i n   m a t e r i a l ,   and  a  v a n e   23  of  t h e  

s i g n a l   g e n e r a t o r .   The  v a n e   23  i s   f o r m e d   f rom  m i l d   s t e e l ,  

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

e x t e n d i n g   at   r i g h t   a n g l e s   t h e r e t o .   The  p e r i p h e r a l   f l a n g e  

d e f i n e s   a  c y l i n d e r   of   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   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   a x i s   of  t h e   s h a f t   12,   t he   c y l i n -  

d r i c a l   f l a n g e   b e i n g   f o r m e d   w i t h   a  n u m b e r   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   e q u a l   i n   n u m b e r   to  t he   n u m b e r   of  i g n i t i o n  

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

12.   The  f l a n g e   of   t h e   v a n e   23  c o - o p e r a t e s   w i t h   t he   s e n s o r  

17  to  p r o d u c e   a  n u m b e r   of  o u t p u t   s i g n a l s ,   d u r i n g   e a c h   r e v -  

o l u t i o n   of  t he   s h a f t   12,   e q u a l   i n   n u m b e r   to  t he   r e q u i r e d  

n u m b e r   of  i g n i t i o n   ( s p a r k i n g )   p u l s e s .   T h e s e   o u t p u t   s i g n a l s  

a r e   u s e d   to  p r o d u c e   c o r r e s p o n d i n g   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   in   a n c i l l a r y   e q u i p m e n t ,   t he   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   b e i n g   d i s t r i b u t e d   to  t he   s p a r k i n g   p l u g s   of  t he   e n g i n e  

in   t u r n   by  way  of  t h e   i n p u t   t e r m i n a l   14  t he   r o t o r   a r m  

e l e m e n t   21  and  t h e   o u t p u t   t e r m i n a l s   1 5 .  

As  can  more  c l e a r l y   be  s e e n   in   F i g u r e   2  t he   s e n s o r  

17  c o m p r i s e s   a  b a s e   m o u l d i n g   24  w h i c h ,   in   u s e ,   i s   a n c h o r e d  

to  t he   b a s e   p l a t e   16  by  means   of  s c r e w s   p a s s i n g   t h r o u g h  

e l o n g a t e   s l o t s   i n   t h e   b a s e   m o u l d i n g   24.  The  m o u l d i n g   2 4  

i n c l u d e s   an  i n t e g r a l   u p s t a n d i n g   l i m b   25  w i t h i n   w h i c h   i s  

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



i n c l u d e s   a  m i l d   s t e e l   f r a m e   member   26  c a r r i e d  b y   t h e   m o u l d -  

i n g   24  and  i n c l u d i n g   an  u p s t a n d i n g   l i m b   2 7  p a r a l l e l   to  t h e  

l i m b   25.  The  f r a m e   26  i n c l u d e s   a  s e c o n d   l i m b   28  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  l i m b   27,  t o w a r d s  t h e   l i m b   25,  b u t  

t e r m i n a t i n g   s h o r t   o f   t h e   l i m b   25.  B e t w e e n   t h e   l i m b   25  a n d  

t he   m o u l d i n g   24  t h e   l i m b   27  s u p p o r t s   a  p e r m a n e n t   m a g n e t   2 9  

t he   d i p o l e   l e n g t h   of  w h i c h   e x t e n d s   p a r a l l e l   to  t h e   l i m b   2 8 .  

Thus  one  p o l e   of  t h e   m a g n e t   29  e n g a g e s  t h e  l i m b   27  and  t h e  

o t h e r   p o l e   of  t h e   m a g n e t   29  i s   p r e s e n t e d  t o   t h e   l i m b   25  o f  

t he   m o u l d i n g   24.   I t   w i l l   be  r e c o g n i s e d  t h e r e f o r e   t h a t   t h e r e  

w i l l   be  a  f l o w   of   f l u x   in   a  c u r v e d   p a t h   b e t w e e n   t h e   f r e e   e n d  

of  t h e   l i m b   28,  and  t h e   end  o f  t h e   m a g n e t   29  r e m o t e   f rom  t h e  

l i m b   27,  and  f u r t h e r m o r e   i t   w i l l  b e   r e c o g n i s e d   t h a t   p a r t   o f  

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

in   t he   l i m b   25  of   t h e   m o u l d i n g   24.  The  l i m b   25  c o n t a i n s   a  
m i l d   s t e e l   p o l e   p i e c e   a d j a c e n t   t h e   t r a n s d u c e r  w h i c h   i m p r o v e s  
t h e   f l u x   f l o w   f r o m   t h e   m a g n e t   v i a   t he   t r a n s d u c e r   and  b a c k   t o  

t he   l i m b   2 8 .  

As  can   be  s e e n   i n   F i g u r e   2  t he   s e n s o r   c o n t a i n s   w h a t  

i s   in   e f f e c t   a  s l o t   31  one  w a l l   o f  w h i c h   i s  d e f i n e d   by  t h e  

l i m b   25  o f  t h e   m o u l d i n g   24  and  t he   o t h e r   w a l l  o f   w h i c h   i s  

d e f i n e d   by  t he   m a g n e t   29  and  t h e   f r e e   e n d  o f   t h e   l i m b   2 8 .  

The  d i s c - l i k e   p o r t i o n   23a  of   t h e  v a n e   2 3  e x t e n d s   p a r a l l e l  

to  t he   l i m b   28  o f  t h e   f r a m e  2 7 ,   and  t h e  c y l i n d r i c a l   f l a n g e  

23b  of   t h e   v a n e   23  e x t e n d s   i n t o   t h e   s l o t   3 1 .  S i n c e   t h e  

f l a n g e  2 3 b   i s   f o r m e d   w i t h  a p e r t u r e s ,   or   s l o t s ,   and  i s   i t s e l f  

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

as  t h e   v a n e   23  r o t a t e s  w i t h   t h e   r o t o r  s h a f t  1 2  a l t e r n a t e l y  

a p e r t u r e s   and  s o l i d   p o r t i o n s  o f  t h e  f l a n g e  2 3 b   w i l l   p a s s  
b e t w e e n   t h e   m a g n e t   and  l i m b  2 8   on  t he   one  s i d e ,   and  t h e  

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

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

The  t r a n s d u c e r   u t i l i z e s   t h i s   p e r i o d i c   d i s r u p t i o n  i n   f l u x  

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



When  a s s e m b l i n g   the   i g n i t i o n   d i s t r i b u t o r   i t   i s   o b v i o u s -  

ly  i m p o r t a n t   t h a t   t he   f l a n g e   23b  d o e s   n o t   rub   a g a i n s t   e i t h e r  

t he   l i m b   25  of  t h e   m o u l d i n g   24  or  t he   m a g n e t   29  and  l i m b   2 8 .  

Thus   a d j u s t m e n t   of  t he   p o s i t i o n   of  t he   s e n s o r   17  r e l a t i v e   t o  

the   b a s e   p l a t e   16  i s   r e q u i r e d   in   o r d e r   to  e n s u r e   t h a t   t h e  

vane   23  r u n s   f r e e l y   t h r o u g h   t he   s l o t s   31  of  t he   s e n s o r .   T h e  

c l e a r a n c e s   i l l u s t r a t e d   in   t he   d r a w i n g s   a r e   e x a g g e r a t e d ,   a n d  

i t   w i l l   be  r e c o g n i s e d   t h a t   w i t h   t he   v a n e   23  in   p o s i t i o n   i t  

i s   n o t   p o s s i b l e   f o r   an  o p e r a t o r   to  v i s u a l l y   c h e c k   t h a t   t h e  

i n n e r   s u r f a c e   of  t he   v a n e   i s   n o t   t o u c h i n g   the   m a g n e t   29  a n d  

l i m b   28.  In   t h e   p a s t   i t   has   been   n e c e s s a r y   to  u se   a  f e e l e r  

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

s u r f a c e   of  t he   f l a n g e   23b  and  t he   l i m b   25  to  s e t   t he   g a p  

b e t w e e n   t he   f l a n g e   23b  and  t h e   l i m b   25.  The  t h i c k n e s s   o f  

the   f e e l e r   g a u g e   was  of  c o u r s e   c h o s e n   to  e n s u r e   t h a t   a  g a p  

w o u l d   be  a c h i e v e d   b e t w e e n   t h e   f l a n g e   23b  and  t he   m a g n e t   2 9 .  

As  w i l l   be  r e c o g n i s e d   t h e   i n t e r i o r   of   an  i g n i t i o n   d i s t r i b u t -  

or  may  w e l l   be  r e l a t i v e l y   i n a c c e s s i b l e   when  t h e   d i s t r i b u t o r  

i s   m o u n t e d   on  an  e n g i n e ,   and  a  c e r t a i n   d e g r e e   of   s k i l l   i s  

r e q u i r e d   to  u se   a  f e e l e r   g a u g e   in   t h e   a p p r o p r i a t e   m a n n e r .  

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

t h i s ,   and  o t h e r   t y p e s   of  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  

a p p a r a t u s   of  F i g u r e s   3  and  4  was  d e v e l o p e d .   The  a p p a r a t u s  

c o m p r i s e s   a  s i n g l e   s y n t h e t i c   r e s i n   m o u l d i n g   in  t h e   fo rm  o f  

a  p a i r   of   i n t e r c o n n e c t e d   c o l l a r s   32,  33.  The  c o l l a r   32  i s  

s h a p e d   c l o s e l y   to  e n c o m p a s s   t h e   p o r t i o n   of  t he   s e n s o r   17  t o  

t h e   l e f t   of  t he   s l o t   31,  and  t he   c o l l a r   33  i s   s h a p e d   c l o s e l y  

to  e n c o m p a s s   t he   l i m b   25  of  t h e   m o u l d i n g   24.  When  t he   a p p -  
a r a t u s   i s   e n g a g e d   w i t h   t h e   s e n s o r   17  i t   w i l l   be  r e c o g n i s e d  

t h a t   a  p o r t i o n   32a  of  t h e   w a l l   of  t h e   c o l l a r   32  and  a  p o r t i o n  

33a  of   t he   w a l l   o f   t h e   c o l l a r   33  b o t h   l i e   w i t h i n   t h e   s l o t  

31.  The  w a l l   t h i c k n e s s   of   t h e   p o r t i o n s   32a ,   33a  i s   c o n t r o l l e d  

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

the   gap  b e t w e e n   t he   two  w a l l   r e g i o n s   32a ,   33a  i s   e q u a l   t o  

t h e   t h i c k n e s s   of  t he   f l a n g e   23b  of   t he   v a n e   23,  and  a l s o   t o  

e n s u r e   t h a t   t h e i r   t h i c k n e s s e s   a r e   e q u a l .  



The  u s e   of  t h e   a p p a r a t u s  i s  a s   f o l l o w s .   A f t e r   a s s e m b l y  

of  t h e   s e n s o r   17  to  t he   b a s e   p l a t e   16,  bu t   b e f o r e   a t t a c h -  

ment   of  t h e   r o t o r   arm  a s s e m b l y   18,  22,  23,  to  the   s h a f t   1 2  

t h e   f i x i n g   s c r e w s   of  t he   s e n s o r   17  a r e  r e l e a s e d   to  p e r m i t  

m o v e m e n t   of  t he   s e n s o r   r e l a t i v e   to  t h e   b a s e   p l a t e   16  and  t h e  

a p p a r a t u s   32,  33  i s   e n g a g e d   w i t h  t h e  s e n s o r .   The  r o t o r   a r m  

a s s e m b l y   18,   22,   23  i s   t h e n   e n g a g e d   w i t h   the   s h a f t   12  s o  

t h a t   t h e   f l a n g e   23b  of  t h e  v a n e   23  e n t e r s  b e t w e e n  t h e  w a l l  

p o r t i o n s   32a  a n d  3 3 a   of  t h e  c o l l a r s   3 2 ,  3 3 .   In  o r d e r   f o r  

t h e   f l a n g e   2 3 b  t o   e n t e r   b e t w e e n   t h e   p o r t i o n s   32a ,   33a  i t  

w i l l   in   a l l   p r o b a b i l i t y   be  n e c e s s a r y   to  m o v e  t h e   s e n s o r  

r e l a t i v e   to  t h e   b a s e   p l a t e .   When  t h e  r o t o r   arm  a s s e m b l y   i s  

in   i t s   f i n a l   p o s i t i o n   o n  t h e   s h a f t   12  w i t h   t he   f l a n g e   2 3 b  

p a s s i n g   i n t o   t h e   c h a n n e l   d e f i n e d   by  t h e  w a l l   p o r t i o n s   3 2 a ,  

33a ,   t h e   f i x i n g   s c r e w s   of  t h e  s e n s o r  1 7   a r e   t i g h t e n e d   t o  

s e t   t he   p o s i t i o n  o f   t he   s e n s o r   r e l a t i v e   to  t h e  b a s e   p l a t e .  

The  r o t o r   arm  a s s e m b l y   i s   t h e n   r e m o v e d - a n d   the   a p p a r a t u s  

32,   33  i s   l i f t e d   o f f   t h e  s e n s o r   17,  and  e i t h e r   d i s c a r d e d ,   o r  

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

p l a c e d ,   and  s i n c e   t he   p o s i t i o n   of   t he   s e n s o r  1 7   was  f i x e d  

w i t h   t h e   a p p a r a t u s   32,  33  i n   p o s i t i o n ,   a n d  s i n c e   t h e   r o t o r  

arm  a s s e m b l y   has   o n l y   o n e  c o r r e c t   o r i e n t a t i o n  o n   t he   s h a f t  

12,   t h e n   t h e   f l a n g e   23b  when  the   r o t o r   arm  a s s e m b l y   i s   r e -  

p l a c e d ,   w i l l   p a s s   midway   b e t w e e n   t h e  m a g n e t   29  and  l i m b   2 8  

on  t h e   one  h a n d ,   a n d  t h e  l i m b   25  of  t he   m o u l d i n g  2 4   on  t h e  

o t h e r   h a n d .   C l e a r l y ,   t h e   s e t t i n g   of  t he   s e n s o r  1 7   by  u s e  

of   t h e   a p p a r a t u s   32,  33  i s   e x c e e d i n g l y   s i m p l e ,  a n d   d o e s   n o t  

r e q u i r e   a  l e v e l   of   s k i l l  i n   any  way  c o m p a r a b l e  w i t h   t h e   l e v e l  

o f  s k i l l   r e q u i r e d   to  u t i l i z e   a  f e e l e r  g a u g e .   In  p a r t i c u l a r ,  

t h e   w a l l   s e c t i o n   32a  of   t he   c o l l a r   3 2  o f  t h e   a p p a r a t u s   e n -  

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

t h e   m a g n e t   29  and  l i m b   28  even   t h o u g h   t h e s e   p a r t s   c a n n o t   b e  

s e e n   w i t h   t h e   v a n e   23  i n  p o s i t i o n .  

The  s e n s o r   o f   t h e   g e n e r a t o r   d e s c r i b e d   above   u t i l i z e s  

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

m e n t s   u s i n g   a  s i m i l a r   t y p e   of   vane   23  a r e   p o s s i b l e .   In   e a c h  



of  t h e   a l t e r n a t i v e   a r r a n g e m e n t   t h e r e   i s   some  r e q u i r e m e n t  

f o r   a c c u r a n c y   in   s e t t i n g   t h e   p o s i t i o n   of  the   s e n s o r   17,  a n d  

t h u s   an  a p p a r a t u s   s i m i l a r   to  t h a t   shown  in  F i g u r e s   3  and  4 

can  be  p r o d u c e d   f o r   s u c h   a l t e r n a t i v e   a r r a n g e m e n t s .   F o r  

e x a m p l e ,   a  known  a l t e r n a t i v e   i s   an  o p t i c a l   a r r a n g e m e n t   u t -  

i l i z i n g   a  l i g h t   s o u r c e   in   p l a c e   of  t he   m a g n e t   29  and  a  

p h o t o s e n s i t i v e   d e v i c e   in  p l a c e   of  t h e   H a l l   e f f e c t   t r a n s d u c e r .  

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

t he   v a n e   r u n s   f r e e l y   b e t w e e n   t h e   l i g h t   s o u r c e   and  the   p h o t o -  

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

in   F i g u r e s   3  a n d  4   can  be  p r o d u c e d ,   t he   s h a p e s   of  t he   c o l l a r s  

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

s e n s o r .   In   b o t h   t he   o p t i c a l   d e v i c e ,   and  t he   H a l l   e f f e c t  

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

i n g   t h a t   t he   vane   23  can  r o t a t e   t h r o u g h   a  c o m p l e t e   r e v o l u -  

t i o n   w i t h o u t   t o u c h i n g   any  p a r t   of  t he   s e n s o r .   Thus  d u r i n g  

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

12  and  t h e r e f o r e   t h e   v a n e   23  to  p e r f o r m   a t   l e a s t   one  c o m p l e t e  

r e v o l u t i o n   to  e n s u r e   a c c u r a t e   s e t t i n g .   H o w e v e r ,   t h e r e   a r e  

s e n s o r s   w h i c h   r e q u i r e   a  more  s p e c i f i c   a i r   gap  to  be  s e t  

b e t w e e n   the   f l a n g e   of  the   v a n e   and  some  p a r t   of  t he   s e n s o r .  

In  s u c h   a r r a n g e m e n t s   t he   d e g r e e   of   s k i l l   r e q u i r e d   when  s e t t -  

i n g   t he   p o s i t i o n   of  the   s e n s o r   by  means   of  a  f e e l e r   g a u g e  
i s   f a r   g r e a t e r   t h a n   w i t h   t he   o p t i c a l ,   and  H a l l   e f f e c t   a r r -  

a n g e m e n t s .   M o r e o v e r ,   where   t he   gap  b e t w e e n   the   f l a n g e   o f  

t he   v a n e   and  the   p a r t   of  t he   s e n s o r   l i e s   w i t h i n   t h e   c o n f i n -  

es  of  t h e   v a n e   23  t h e n   of  c o u r s e   i t   i s   n o t   p o s s i b l e   t o  

i n t r o d u c e   a  f e e l e r   g a u g e ,   and  t he   s e n s o r   w i l l   c a r r y   a n  

e x t e r n a l   r e f e r e n c e   p o i n t   so  t h a t   t he   f e e l e r   g a u g e   i s   i n s e r t -  

ed  b e t w e e n   the   e x t e r n a l   r e f e r e n c e   p o i n t   and  t he   o u t e r   f a c e  

of  t he   f l a n g e .   Even   t h o u g h   a  h i g h  d e g r e e   of  s k i l l   may  b e  

u t i l i z e d ,   t he   e f f e c t   of  t o l e r a n c e s   in   t he   m a n u f a c t u r e   o f  

t he   s e n s o r   and  t he   v a n e   may  s t i l l   p r e j u d i c e   the   a c c u r a c y  

of  t he   gap  w h i c h   i s   u l t i m a t e l y   s e t .   H o w e v e r ,   u t i l i z i n g   a n  

a p p a r a t u s   s i m i l a r   to  t h a t   i l l u s t r a t e d   in   F i g u r e s   3  and  4 

w i l l   o v e r c o m e   s u c h   p r o b l e m s ,   and  w i l l   p e r m i t   s e t t i n g   of  t h e  

s e n s o r   w i t h   m i n i m a l   s k i l l .   For   e x a m p l e ,   in   such   an  a r r a n g e -  



ment   i t   may  be  p o s s i b l e   to  d i s p e n s e   w i t h   t h e  c o l l a r   33  a n d  

w a l l   p o r t i o n   33a  l e a v i n g   t h e   a p p a r a t u s   w i t h   a  c o l l a r   e q u i v -  

a l e n t   to  t he   c o l l a r   32.  T h e  t h i c k n e s s  o f   t h e  w a l l   p o r t i o n  

32a  of  the   c o l l a r   32  w o u l d   t h e n   be  c o n t r o l l e d  v e r y   a c c u r a t e -  

ly   so  as  to  be  e q u a l   to  t he   e x a c t   t h i c k n e s s   of  t h e   gap  n e e d e d  

b e t w e e n   t he   i n n e r   f a c e   o f  t h e   f l a n g e   23b  and  t he   a p p r o p r i a t e  

p a r t   of  t he   s e n s o r .   When  u s i n g   t he   a p p a r a t u s   t h e   g a p ,   a n d  

the   c o l l a r   32  a l t h o u g h   o b s c u r e d   f r o m  v i e w   by  t h e   v a n e   2 3  

can  be  u s e d   to  s e t   t h e   gap  a c c u r a t e l y   m e r e l y   by  s l i d i n g   t h e  

s e n s o r   17  r e l a t i v e   to  t he   b a s e   p l a t e   u n t i l   r e s i s t a n c e   t o  

f u r t h e r   m o v e m e n t   i s  f e l t .   At  t h i s   p o i n t   of  c o u r s e   t h e   w a l l  

p o r t i o n   32a  i s   b e i n g   t r a p p e d   d i r e c t l y   b e t w e e n   the   i n n e r   f a c e  

of   t he   f l a n g e   23b  and  t h e   s u r f a c e  o f   t h e   a p p r o p r i a t e   p a r t  

of  t h e   s e n s o r ,   and  t h e  g a p   b e t w e e n   t h e   f l a n g e   2 3  a n d  t h e  

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

be  c o r r e c t .   H o w e v e r ,   w i t h  s u c h   an  a r r a n g e m e n t   i t   may  b e  

p r e f e r a b l e   n o t   to   d i s p e n s e   w i t h   t h e   w h o l e  o f  t h e  c o l l a r   3 3 ,  

and  to  r e t a i n   a t  l e a s t   t h e   w a l l   p o r t i o n   33a  t h e r e o f   s i n c e  

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

to  e n s u r e   t h a t   t h e   r o t o r   arm  i s   c o r r e c t l y   s e a t e d  o n   t h e   r o t o r  

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

p o r t i o n   32a ,   33a .   T h e n ,   a s s u m i n g   t h a t  t h e   t h i c k n e s s e s   o f  

t he   w a l l   p o r t i o n s   32a  and   33a  a r e   c o r r e c t ,   and  a s s u m i n g  

a l s o   t h a t   t h e   c o l l a r   32  i s   s u c h   t h a t   t h e   i n n e r   f a c e   of   t h e  

w a l l   p o r t i o n   3 2 a  e n g a g e s   t he   s u r f a c e   o f  t h e   a p p r o p r i a t e   p a r t  

of  t he   s e n s o r ,   t h e n   t h e   gap  b e t w e e n   t he   f l a n g e   23b  and  t h e  

s e n s o r   mus t   be  c o r r e c t ,   and  t h e r e   i s   n o  n e e d   f o r   t h e   o p e r -  
a t o r   to  fo rm  a  s u b j e c t i v e   v i e w   of  w h e t h e r   o r  n o t   t h e   w a l l  

p o r t i o n   32a  i s   t o u c h i n g   t h e  i n n e r  s u r f a c e  o f   t h e   f l a n g e   2 3 b .  



1.  A  m e t h o d   of  s e t t i n g   t he   p o s i t i o n   of   a  s e n s o r   of  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   an  i g n i t i o n   d i s t r i b u t o r ,  

in   r e l a t i o n   to  t he   p a t h   of   r o t a t i o n   of  t h e   vane   of  t h e  

g e n e r a t o r ,   c h a r a c t e r i z e d   by  c o m p r i s i n g   t h e   s t e p s   of  e n g a g -  

i n g   w i t h   t h e   s e n s o r   17  a p p a r a t u s   32,   33  i n c l u d i n g   a  c o m p o n -  
e n t   32a ,   33a  w h i c h ,   when  t he   a p p a r a t u s   i s   e n g a g e d   w i t h   t h e  

s e n s o r ,   has   a  s u r f a c e   s p a c e d   by  a  r e q u i r e d   d i s t a n c e   f rom  a n  

a p p r o p r i a t e   f a c e   of  t he   s e n s o r ,   a s s e m b l y i n g   t h e   vane  23  

of   t h e   g e n e r a t o r   to  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 ,  

m o v i n g   t he   s e n s o r   17  r e l a t i v e   to  t h e   c a s i n g   of  t he   d i s t r i b -  

u t o r   u n t i l   an  a p p r o p r i a t e   f a c e   of  t h e   v a n e   23  e n g a g e s   s a i d  

s u r f a c e   of  s a i d   c o m p o n e n t   3 2 a ,   3 3 a ,   s a i d   r e q u i r e d   d i s t a n c e  

b e i n g   s u c h   t h a t   when  s a i d   s u r f a c e   i s   e n g a g e d   by  s a i d   a p p r o p -  
r i a t e   f a c e   of  t h e   v a n e   23  t h e n   t h e   p o s i t i o n   of   the   s e n s o r  

17  r e l a t i v e   to  t h e   vane   23  i s   as  r e q u i r e d ,   f i x i n g   the   s e n s o r  

17  i n   t h a t   p o s i t i o n   r e l a t i v e   to  t h e   c a s i n g   11  of  t he   d i s t r i b -  

u t o r ,   a n d ,   r e m o v i n g   s a i d   a p p a r a t u s   32,   3 3 .  

2.  A  m e t h o d   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   in   t h a t  

s a i d   v a n e   i s   g e n e r a l l y   c u p - s h a p e d   and  s a i d   f a c e   of  the   v a n e  
is   an  i n n e r   s u r f a c e   of  t he   v a n e ,   c h a r a c t e r i z e d   in   t h a t  

s u b s e q u e n t   to  t h e   s t e p   of   f i x i n g   t h e   s e n s o r   17  in   p o s i t i o n ,  

t h e r e   i s   p r o v i d e d   t he   s t e p   of  r e m o v i n g   t h e   vane   23  to  p e r m i t  

t he   s u b s e q u e n t   r e m o v a l   of  t he   a p p a r a t u s   32,   3 3 .  



3.  A p p a r a t u s   f o r   u s e   in   s e t t i n g   t h e   p o s i t i o n   o f   a  s e n s o r  

of  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   an  i g n i t i o n   d i s t r i b u t o r ,  

in   r e l a t i o n   to  t h e   p a t h   of  r o t a t i o n   of  t h e   v a n e   of   t h e  

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

a  c o m p o n e n t   32 ,   33a  h a v i n g   a  s u r f a c e   to  be  e n g a g e d   by  a  

s u r f a c e   of  t h e   v a n e   23,  and  means   32,   33  e n g a g e a b l e   w i t h  

t h e   s e n s o r   17  to  l o c a t e   t he   c o m p o n e n t   3 2 a ,   33a  on  t h e   s e n s o r  

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

s p a c e d   f r o m   a  p r e d e t e r m i n e d   s u r f a c e   of  t he   s e n s o r   17  b y  

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

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

t h e   s e n s o r   l 7 .  

4.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   3  c h a r a c t e r i z e d   i n   t h a t  

s a i d   c o m p o n e n t   3 2 a ,   33a  has   a  t h i c k n e s s   e q u a l   to  s a i d  

d i s t a n c e ,   a n d ,   s a i d   c o m p o n e n t   3 2 a ,   33a  when  e n g a g e d   w i t h  

t h e   s e n s o r   17  h a s   i t s   s u r f a c e   o p p o s i t e   s a i d   v a n e   e n g a g i n g  

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

1 7 .  

5.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   3  or   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   s a i d   means   e n g a g e a b l e   w i t h   t h e   s e n s o r   17  c o m -  

p r i s e s   a  c o l l a r   3 2 a ,   33a  or   t h e   l i k e   w h i c h   e n c i r c l e s   a t  

l e a s t   p a r t   of   s a i d   s e n s o r   1 7 .  

6.  A p p a r a t u s   as  c l a i m e d   i n   any  one  of   c l a i m s   3  to  5  
c h a r a c t e r i z e d   i n   t h a t   s a i d   c o m p o n e t   3 2 a ,   33a  i s   one  w a l l   o f  

a  member   o f   c h a n n e l - s h a p e d   c r o s s - s e c t i o n ,   t h e   v a n e   23,   in   u s e ,  
b e i n g   r e c e i v e d   i n   t h e   c h a n n e l .  

7.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   6  c h a r a c t e r i z e d   i n   t h a t  

t he   w i d t h   o f   t h e   c h a n n e l   i s   e q u a l   to  t h e   t h i c k n e s s   of   t h e  

p a r t   23b  of   t h e   v a n e   23  to  be  r e c e i v e d   t h e r e i n .  

8.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   6  or  c l a i m   7  c h a r a c t e r i z -  

ed  in   t h a t   t h e   w i d t h   of  s a i d   c h a n n e l   s e c t i o n   member   i s   e q u a l  

to  t h e   w i d t h   o f   a  c h a n n e l   or   s l o t   31  of   t h e   s e n s o r   17 ,   s a i d  

member   b e i n g   r e c e i v e d   in   t h e   c h a n n e l   or  s l o t   31  of   t h e  

s e n s o r   1 7 .  



9.  A p p a r a t u s   as  c l a i m e d   in  any  one  of  c l a i m s   3  to  8 

c h a r a c t e r i z e d   by  b e i n g   of  u n i t a r y   c o n s t r u c t i o n   and  b y  

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