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Potentiometer. 

A  rotary  potentiometer  is  provided,  particularly  applicable 
in  an  internal  combustion  engine  to  follow  movement  of  a  ro- 
tatable  mechanism  such  as  a  throttle  or  butterfly  shaft  in  an  in- 
duction  manifold.  The  potentiometer  comprises:  a  housing  (1); 
an  arcuate  film  resistance  element  (3)  connected  to  terminals 
(4)  and  (5)  in  the  housing;  a  wiper  (10)  supported  on  a  rotat- 
able  carrier  (11)  and  arranged  to  traverse  the  element.  Adjus- 
table  stop  means  (14, 15)  for  the  wiper  carrier  allow  a  position 
of  restraint  of  the  wiper  at  an  end  region  of  the  element  to  be 

obtained  and  a  helical  spring  (18)  returns  the  wiper to  the  posi- 
tion  of  restraint  from  a  position  of  rotation  and  electrically  con- 
nects  the  wiper  to  a  further  terminal  (19). A film  (20)  of  electri- 
cally  insulating  material  overlies  the  element  at  the  end  region 
where  the  stop  means  is  provided  and  electrically  insulates  the 
wiper from  the  element  in  that  position.  Provision  (21)  is  made 
for  adjustment  of  the  resistance  of  the  element  in  the  region  of 
the  insulating  film. 



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 a r y   p o t e n t i o m e t e r  

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

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

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

m a g n i t u d e   p r o p o r t i o n a l   to  t h e   d e g r e e   of   r o t a t i o n   of   t h e  

m e c h a n i s m .   A  p a r t i c u l a r   a p p l i c a t i o n   of  t he   p o t e n t i o m e t e r  

i s   to  a  r o t a t a b l e   t h r o t t l e   or  b u t t e r f l y   s h a f t   u s e d   in  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 h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  r o t a r y  

p o t e n t i o m e t e r   c o m p r i s i n g :   a  h o u s i n g ;   an  a r c u a t e   f i l m  

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

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

e n d s   o f   s a i d   e l e m e n t   f o r   a p p l i c a t i o n   o f   an  e l e c t r i c a l  

p o t e n t i a l   a c r o s s   s a i d   r e s i s t a n c e   e l e m e n t ;   a  w i p e r   o f  

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

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



e l e m e n t ;   m e a n s   to   e l e c t r i c a l l y   c o n n e c t   s a i d   w i p e r   to  a  
f u r t h e r   t e r m i n a l   in  s a i d   h o u s i n g   so  t h a t   an  o u t p u t   v o l t a g e  

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

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

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

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

o b t a i n e d ;   r e s i l i e n t   m e a n s   to   r e t u r n   s a i d   w i p e r   to  s a i d  

p o s i t i o n   of   r e s t r a i n t   f r o m   a  p o s i t i o n   of   r o t a t i o n ;   and   a  

f i l m   of   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   o v e r l y i n g   s a i d  

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

means   is  p r o v i d e d   and  s u c h   t h a t   in  s a i d   r e g i o n   s a i d   w i p e r  
is  e l e c t r i c a l l y   i n s u l a t e d   f rom  s a i d   e l e m e n t .  

The   s t o p   m e a n s   may   be  a d j u s t a b l e   so  t h a t   t h e  

p o s i t i o n   of   r e s t r a i n t   of   s a i d   w i p e r   r e l a t i v e   to  s a i d  

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

r e s t r a i n t   b e f o r e   i t   l e a v e s   s a i d   f i l m   of   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   may  be  p r e s e t .  
The  s a i d   r e s i l i e n t   m e a n s   s u i t a b l y   c o m p r i s e s   a  

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

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

in  s a i d   h o u s i n g .  

An  o p e r a t i n g   s p i n d l e   i s   p r e f e r a b l y   p r o v i d e d ,  

a r r a n g e d   f o r   r o t a t i o n   of   s a i d   w i p e r   and  a d a p t e d   to  b e  

s e c u r e d   to   an  e x t e r n a l   r o t a t a b l e   m e c h a n i s m   to  f o l l o w  

. r o t a t i o n   t h e r e o f .  

S u i t a b l y   s a i d   s p i n d l e   is  h o l l o w   and  d i m e n s i o n e d   a n d  

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

e x t e r n a l   m e c h a n i s m .  

S u i t a b l y   s a i d   h o l l o w   s p i n d l e   h a s   an  end  r e g i o n   o f  

s p l i t   f o r m   and  i s   p r o v i d e d   a t   s a i d   end  r e g i o n   w i t h   a  

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

e x t e r n a l   m e c h a n i s m .  

F i n e   a d j u s t m e n t   of  the   e l e c t r i c a l   r e s i s t a n c e   of  s a i d  

e l e m e n t   a t   t he   end  t h e r e o f   w h e r e   s a i d   i n s u l a t i n g   f i l m   i s  

p r o v i d e d   may  be  e f f e c t e d   by  m e a n s   of   a  n a r r o w   r a d i a l   c u t  

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



an  edge   of   s a i d   e l e m e n t .   T h i s   a d j u s t m e n t   may  be  e f f e c t e d  

e i t h e r   by  c u t t i n g   t h r o u g h   t h e   i n s u l a t i n g   f i l m ,   or   a  

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

the   i n s u l a t i n g   f i l m   w h e r e   s a i d   a d j u s t m e n t   is  r e q u i r e d .  

The  a f o r e m e n t i o n e d   r o t a r y   p o t e n t i o m e t e r   may  b e  

o p e r a t i v e l y   c o n n e c t e d   to  a  m i c r o p r o c e s s o r   c o n t r o l   s y s t e m  

r e s p o n s i v e   to  the   v o l t a g e   o u t p u t   of   t he   w i p e r   so  t h a t   w h e n  

the   w i p e r   is   on  the   i n s u l a t i n g   l a y e r   t he   m i c r o p r o c e s s o r   i s  

in   a  q u i e s c e n t   s t a t e   and   t h e   m i c r o p r o c e s s o r   c o n v e r t s   t o  

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

when  t he   w i p e r   l e a v e s   s a i d   i n s u l a t i n g   l a y e r .  

The  i n v e n t i o n   i s   now  d e s c r i b e d   by  way  of   e x a m p l e  

w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

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

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

r e m o v e d ;  

F i g u r e   2  i s   a  s e c t i o n   t h r o u g h   t h e   p o t e n t i o m e t e r   o f  

F i g u r e   1  b u t   w i t h   t he   h o u s i n g   c o m p l e t e ;  

F i g u r e   3  i s   an  e x p l o d e d   v i e w   of   w i p e r   c a r r i e r   s t o p  

m e a n s   e m p l o y e d   in  t he   p o t e n t i o m e t e r   of  F i g u r e s   1  and  2 ;  

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

e l e m e n t   e m p l o y e d   in  t he   p o t e n t i o m e t e r   of  F i g u r e   1;  a n d  

F i g u r e   5  i s   a  s p r i n g   c o l l a r   a r r a n g e m e n t   f o r   u s e   i n  

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

t h e   p o t e n t i o m e t e r   of   F i g u r e   2 .  

R e f e r r i n g   to   t h e   d r a w i n g s ,   a  r o t a r y   p o t e n t i o m e t e r  

h a s   a  two   p a r t   h o u s i n g   1  f o r m e d   of   a  p l a s t i c s   m a t e r i a l   a n d  

p r o v i d e d   w i t h   m o u n t i n g   f l a n g e s   2.  An  a r c u a t e   f i l m  

e l e c t r i c a l   r e s i s t a n c e   e l e m e n t   3,  eg.  of   e l e c t r i c a l l y  

c o n d u c t i v e   p o l y m e r   m a t e r i a l ,   is   p r o v i d e d   on  a  s u p p o r t   o n  

t h e   i n n e r   s u r f a c e   o f   a  b a s e   p a r t   lA  ( F i g u r e   2)  of   t h e  

h o u s i n g .   E l e c t r i c a l l y   c o n d u c t i v e   t e r m i n a l s   4  a n d   5  a r e  

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

l e a d s   6  and   7  a n d   f i l m   c o n d u c t o r s   8  and   9  ( F i g u r e   4)  t o  

t h e   e n d s   of   t h e   r e s i s t a n c e   e l e m e n t   3.  A  m u l t i - f i n g e r e d  

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

w h i c h   may  be  a  b a s e   or  p r e c i o u s   m e t a l ,   is   s u p p o r t e d   on  a  



r o t a t a b l e   c a r r i e r   11 ,   t h e   c a r r i e r   1.1  h a v i n g   a  s p i n d l e   1 2  

w h i c h   r o t a t a b l y   f i t s   i n t o   a  c y l i n d r i c a l   a p e r t u r e   13  in  t h e  

b a s e   p a r t   lA  of   the   h o u s i n g .   As  the   c a r r i e r   11  i s   r o t a t e d  

in  t h e   h o u s i n g ,   t h e   w i p e r   10  is   c a u s e d   to  t r a v e r s e   t h e  

a r c u a t e   r e s i s t a n c e   e l e m e n t   3 .  

An  a d j u s t a b l e   s t o p   m e a n s   i s   p r o v i d e d   f o r   t h e   w i p e r  

c a r r i e r   11  and  c o m p r i s e s   a  t h r e a d e d   s c r e w   14  and  n u t s   1 5  

r e t a i n e d   by  a p p r o p r i a t e l y   s h a p e d   r e g i o n s   16  and  17  of   t h e  

t w o - p a r t   h o u s i n g .   The  w i p e r   c a r r i e r   11  is   a r r a n g e d   t o  

c o m e   i n t o   c o n t a c t   w i t h   t h e   end  of   t h e   s c r e w   14  o f   t h e  

s t o p   m e a n s   so  t h a t   t h e   w i p e r   10  i s   r e s t r a i n e d   in   a  

p o s i t i o n   a t   an  end  o f   t h e   r e s i s t a n c e   e l e m e n t   3.  T h i s  

p o s i t i o n   of  r e s t r a i n t   of  t he   w i p e r   r e l a t i v e   to  the   e l e m e n t  

3  can   be  p r e c i s e l y   d e t e r m i n e d   by  a d j u s t i n g   the   s c r e w   14  b y  

means   of  a  s m a l l   s c r e w d r i v e r   i n s e r t e d   t h r o u g h   an  a p e r t u r e  
in   t h e   h o u s i n g   1 .  

A  h e l i c a l   s p r i n g   18,  eg.  of   b e r y l l i u m - c o p p e r ,   i s  

p r o v i d e d ,   e n c i r c l i n g   a  p o r t i o n   of  t he   w i p e r   c a r r i e r   11  a n d  

e l e c t r i c a l l y   c o n n e c t e d   a t   one  end  to  a  f u r t h e r   t e r m i n a l   1 9  

m o u n t e d   in   t h e   h o u s i n g .   The  o t h e r   end  of  t h e   s p r i n g   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 h e   w i p e r   10.   T h i s   s p r i n g   1 8  

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

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   w i p e r   10  and  t e r m i n a l   1 9  

in  t h e   h o u s i n g .   I t   a l s o   a c t s   as  a  r e t u r n   s p r i n g   f o r   t h e  

w i p e r   and   c a r r i e r   a s s e m b l y   s u c h   t h a t   w h e n   t h e   w i p e r  

c a r r i e r   11  i s   r o t a t e d   by  a p p l i c a t i o n   of   an  e x t e r n a l  

i n f l u e n c e   to  c a u s e   the   w i p e r   10  to   t r a v e r s e   the   r e s i s t a n c e  

e l e m e n t   3  to   f u l f i l   a  d e s i r e d   p o t e n t i o m e t r i c   f u n c t i o n ,  

upon  r e l e a s e   of  t he   e x t e r n a l   i n f l u e n c e   the   w i p e r   c a r r i e r  

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

s c r e w   14  o f   t he   s t o p   m e a n s .  

A  f i l m   20  ( F i g u r e   4)  of   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   s u c h   as  an  e p o x y   r e s i n   i s   a p p l i e d ,   eg.  by  s c r e e n  

p r i n t i n g ,  o n   t o p   of   t h e   r e s i s t a n c e   e l e m e n t   3  a t   an  e n d  

r e g i o n   t h e r e o f   s u c h   t h a t   when   t h e   w i p e r   10  i s   in  i t s  

i n i t i a l   p o s i t i o n   of   r e s t r a i n t   w i t h   t h e   c a r r i e r   11  i n  

c o n t a c t   w i t h   the   s c r e w   14  of  t he   s t o p   m e a n s ,   t he   w i p e r   10  



is  e l e c t r i c a l l y   i n s u l a t e d   f rom  the   r e s i s t a n c e   e l e m e n t   3  b y  

t h e   f i l m   20.  T h i s   a r r a n g e m e n t   e f f e c t i v e l y   p r o v i d e s   a  
s w i t c h   i n c o r p o r a t e d   in  t h e   p o t e n t i o m e t e r .   I f   a  v o l t a g e  

s u p p l y   i s   c o n n e c t e d   to  t e r m i n a l s   4  and   5  and  an  o u t p u t  

v o l t a g e   o b t a i n e d   f r o m   t e r m i n a l s   4  and   19,   t h e n   w h e n   t h e  

w i p e r   c a r r i e r   11  i s   in  c o n t a c t   w i t h   t h e   s t o p   m e a n s   and  t h e  

w i p e r   10  i s   in   c o n t a c t   w i t h   t h e   i n s u l a t i n g   f i l m   20,  t h e  

w i p e r   10  i s   in  an  o p e n   c i r c u i t   c o n d i t i o n   and  no  o u t p u t  

v o l t a g e   w i l l   a p p e a r   b e t w e e n   t e r m i n a l s   4  a n d   19.  I f   t h e  

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

w h e r e   t he   w i p e r   l e a v e s   t he   i n s u l a t i n g   f i l m   20  and  c o n t a c t s  

t h e   r e s i s t a n c e   e l e m e n t   3  an  o u t p u t   v o l t a g e   i s   o b t a i n e d  

b e t w e e n   t e r m i n a l s   4  a n d   19.  As  t h e   w i p e r   and   c a r r i e r  

a s s e m b l y   10,  11  i s   c o n t i n u e d   to  be  r o t a t e d ,   t h e   o u t p u t  

v o l t a g e   i n c r e a s e s   up  to  a  max imum  v a l u e .   I f   an  e l e c t r i c a l  

r e s i s t o r   of  a p p r o p r i a t e l y   h i g h   v a l u e   (eg.   5 0 , 0 0 0   ohms)  i s  

c o n n e c t e d   b e t w e e n   t h e   w i p e r   t e r m i n a l   19  and   t h e   v o l t a g e  

s u p p l y ,   t h e n   when  t he   w i p e r   is  in  i t s   i n i t i a l   p o s i t i o n   i n  

c o n t a c t   w i t h   t h e   i n s u l a t i n g   f i l m ,   an  o u t p u t   v o l t a g e  

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

t e r m i n a l s   4  and  19.  As  t h e   w i p e r   and  c a r r i e r   a s s e m b l y   i s  

r o t a t e d ,   t h e   o u t p u t   v o l t a g e   s w i t c h e s   to   a  low  l e v e l   as  t h e  

w i p e r   l e a v e s   t h e   i n s u l a t i n g   f i l m   20  and   c o n t a c t s   t h e  

r e s i s t a n c e   e l e m e n t   3.  The  o u t p u t   v o l t a g e   t h e n   c o n t i n u e s  

to   r i s e ,   up  to   a  m a x i m u m   v a l u e ,   as  t h e   w i p e r   and  c a r r i e r  

a s s e m b l y   is  f u r t h e r   r o t a t e d .  

The  a n g l e   t h r o u g h   w h i c h   t h e   w i p e r   and  c a r r i e r  

a s s e m b l y   is   r o t a t e d   b e f o r e   t he   w i p e r   l e a v e s   t he   i n s u l a t i n g  

f i l m   20,  can  be  p r e c i s e l y   d e t e r m i n e d   u s i n g   the   a d j u s t a b l e  

s t o p   m e a n s   14,  1 5 .  

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

f rom  t he   p o t e n t i o m e t e r   a t   t he   p o i n t   w h e r e   t he   w i p e r   l e a v e s  

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

can  r e a d i l y   be  e f f e c t e d   by  s e l e c t i v e   r e m o v a l   or  a b r a s i o n  

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

i n s u l a t i n g   f i l m   in  F i g u r e   4.  To  a c h i e v e   t h i s ,   a  n a r r o w  

r a d i a l   c u t   21  i s   s u i t a b l y   f o r m e d   t h r o u g h   t h e   i n s u l a t i n g  



f i l m   20  and  u n d e r l y i n g   r e s i s t a n c e   e l e m e n t   3  and  e x t e n d i n g  

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

p r o v i d e   t he   d e s i r e d   a d j u s t m e n t   of  the   r e s i s t a n c e   v a l u e   o f  

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

In   o r d e r   t o   a v o i d   h a v i n g   t o   c u t   t h r o u g h   t h e  

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

t he   r e g i o n   w h e r e   the   c u t   21  i s   to  be  made  may  be  a r r a n g e d  

to  be  l e f t   u n c o v e r e d   by  t h e   i n s u l a t i n g   f i l m   when   t h e  

l a t t e r   is  a p p l i e d .   A d j u s t m e n t   of  the   r e s i s t a n c e   e l e m e n t  

w i l l   be  e f f e c t e d   in  a  r e g i o n   w i t h   w h i c h   t h e  w i p e r   w i l l   n o t  

come  i n t o   c o n t a c t .  

A  f u r t h e r   s t o p   24  i s   p r o v i d e d   w i t h   w h i c h   the   c a r r i e r  

11  c o m e s   i n t o   c o n t a c t   w h e n   t h e   w i p e r   10  r e a c h e s   t h e  

o p p o s i t e   end  of   t h e   r e s i s t a n c e   e l e m e n t   to  t h a t   w h e r e   t h e  

i n s u l a t i n g   f i l m   20  is  p r o v i d e d .  

For   m e c h a n i c a l   c o n n e c t i o n   of  t he   p o t e n t i o m e t e r   to  a  

r o t a t a b l e   e x t e r n a l   m e c h a n i s m   ( n o t   shown)   whose   r o t a t i o n   i s  

t o   be  f o l l o w e d   and  m o n i t o r e d   by  t h e   p o t e n t i o m e t e r ,   t h e  

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

c o n s t r u c t i o n   and  s h a p e d   to  r e c e i v e   a  s h a f t   or  s p i n d l e   ( e g .  

of   D  s h a p e d   s e c t i o n )   of  t h e   e x t e r n a l   m e c h a n i s m .   One  o r  

more   s l o t s   22  a r e   p r o v i d e d   in  t he   s p i n d l e   12  and  a  s p r i n g  

c o l l a r   23  ( F i g u r e   5)  i s   p r o v i d e d   to   e n c i r c l e   t h e   s l o t t e d  

end   o f   t h e   s p i n d l e   12.  When  t h e   s h a f t   or  s p i n d l e   of   t h e  

e x t e r n a l   m e c h a n i s m   is  f i t t e d   i n t o   t he   h o l l o w   s p i n d l e   1 2 ,  

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

s p i n d l e   12  s e c u r e l y   g r i p s   t he   r e c e i v e d   s h a f t   or  s p i n d l e .  

In   o n e   p a r t i c u l a r   a p p l i c a t i o n ,   t h e   e x t e r n a l  

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

The  a f o r e m e n t i o n e d   p o t e n t i o m e t e r   may  form  p a r t   of  a  

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

m i c r o p r o c e s s o r   is  in  a  q u i e s c e n t   s t a t e   when  the   e n g i n e   i s  

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

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

t h r o t t l e   is  o p e n e d .   F u r t h e m o r e ,   t he   m i c r o p r o c e s s o r   m u s t  

b e g i n   i t s   o p e r a t i o n   v i r t u a l l y   at   t he   i n s t a n t   when  a  d r i v e r  



a p p l i e s   h i s   f o o t   to  t h e   a c c e l e r a t o r   p e d a l .   The  r e q u i r e d  

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

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

as  t h e   w i p e r   10  l e a v e s   t h e   i n s u l a t i n g   l a y e r   20  a n d  

c o n t a c t s   t h e   r e s i s t a n c e   e l e m e n t   3.  At  t h i s   p o i n t   t h e  

o u t p u t   v o l t a g e   d r o p s   r a p i d l y   f rom  t h e   max imum  l e v e l   to  a  

l o w   l e v e l   ( w h i c h   may   t y p i c a l l y   be   a b o u t   11%  o f   t h e  

m a x i m u m ) .   T h e r e a f t e r ,   t h e   m i c r o p r o c e s s o r   c o n t r o l l e d  

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

p o t e n t i o m e t e r   as  an  i n d i c a t i o n   of  t he   p o s i t i o n   of  r o t a t i o n  

of   t he   t h r o t t l e .  



1.  A  r o t a r y   p o t e n t i o m e t e r   c o m p r i s i n g   a  h o u s i n g   (1),  a n  

a r c u a t e   f i l m   e l e c t r i c a l   r e s i s t a n c e   e l e m e n t   (3)  s u p p o r t e d  
i n   s a i d   h o u s i n g   ( 1 ) ,   a  w i p e r   ( 1 0 )   o f   e l e c t r i c a l l y  

c o n d u c t i v e   m a t e r i a l   s u p p o r t e d   on  a  r o t a t a b l e   c a r r i e r   ( 1 1 )  

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

e l e m e n t   ( 3 ) ,   m e a n s   to   c o n n e c t   s a i d   w i p e r   (10)   to  a  f i r s t  

t e r m i n a l   (19)  in  s a i d   h o u s i n g   (1),   s t o p   means   (14,  15)  f o r  

s a i d   w i p e r   c a r r i e r   (11)  a r r a n g e d   to  d e f i n e   a  p r e d e t e r m i n e d  

p o s i t i o n   of  r e s t r a i n t   of   s a i d   w i p e r   (10)  at   an  end  r e g i o n  

of   s a i d   r e s i s t a n c e   e l e m e n t   ( 3 ) ,   and  r e s i l i e n t   m e a n s   ( 1 8 )  

to   r e t u r n   s a i d   w i p e r   (10)   f r o m   a  p o s i t i o n   of  r o t a t i o n   t o  

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

and   t h i r d   e l e c t r i c a l l y   c o n d u c t i v e   t e r m i n a l s   (4,  5)  a r e  

c o n n e c t e d   to  o p p o s e d   e n d s   of   t h e   r e s i s t a n c e   e l e m e n t   ( 3 )  

f o r   a p p l i c a t i o n   of   an  e l e c t r i c a l   p o t e n t i a l   a c r o s s   t h e  

r e s i s t a n c e   e l e m e n t   (3)  so  t h a t   an  o u t p u t   v o l t a g e   a t   t h e  

f i r s t   t e r m i n a l   (19)  i n d i c a t e s   t he   a n g u l a r   p o s i t i o n   of  t h e  

w i p e r   (10)  and  a  f i l m   of  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  

(20)   o v e r l i e s   t h e   r e s i s t a n c e   e l e m e n t   (3)  a t   a  r e g i o n  

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

w i p e r   (10)   so  t h a t   in   s a i d   r e g i o n   t h e   w i p e r   (10)   i s  

i n s u l a t e d   f rom  t he   r e s i s t a n c e   e l e m e n t   ( 3 ) .  

2.  A  p o t e n t i o m e t e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

s t o p   m e a n s   ( 14 ,   15)  i s   a d j u s t a b l e   so  t h a t   t h e   p o s i t i o n   o f  

r e s t r a i n t   of   s a i d   w i p e r   (10)   r e l a t i v e   to  s a i d   r e s i s t a n c e  

e l e m e n t   (3)  can  be  v a r i e d   and  the   a n g l e   t h r o u g h   w h i c h   t h e  

w i p e r   ( 1 0 )   h a s   t o   be   r o t a t e d   f r o m   t h e   p o s i t i o n   o f  

r e s t r a i n t   b e f o r e   i t   l e a v e s   s a i d   f i l m   (20)  of  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   may  be  p r e s e t .  

3.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  c l a i m   1  or   2,  w h e r e i n  

t h e   s a i d   r e s i l i e n t   m e a n s   (18)   i s   a  h e l i c a l   s p r i n g   o f  

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

w i p e r   (10)  to  s a i d   f i r s t   t e r m i n a l   ( 1 9 ) .  



4.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  any   p r e c e d i n g   c l a i m ,  

w h e r e i n   an  o p e r a t i n g   s p i n d l e   (12)   is   p r o v i d e d ,   a r r a n g e d  

f o r   r o t a t i o n   of  s a i d   w i p e r   c a r r i e r   (11)  and  a d a p t e d   to  h e  

s e c u r e d   to   an  e x t e r n a l   r o t a t a b l e   m e c h a n i s m   to  f o l l o w  

r o t a t i o n   t h e r e o f .  

5.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  c l a i m   4,  w h e r e i n   s a i d  

s p i n d l e   (12)   i s   h o l l o w   and  d i m e n s i o n e d   and  a r r a n g e d   t o  

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

m e c h a n i s m .  

6.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  c l a i m   5,  w h e r e i n   s a i d  

h o l l o w   s p i n d l e   (12)   h a s   an  end  r e g i o n   of   s p l i t   f o r m   ( 2 2 )  

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

(23)   w h e r e b y   s a i d   s p i n d l e   (12)   i s   a d a p t e d   to  g r i p   s a i d  

e x t e r n a l   m e c h a n i s m .  

7.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

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

s a i d   e l e m e n t   (3)  at   the   end  t h e r e o f   w h e r e   s a i d   i n s u l a t i n g  

f i l m   (20)   is   p r o v i d e d   is   e f f e c t e d   by  m e a n s   of   a  n a r r o w  

r a d i a l   c u t   (21)  f o r m e d   t h r o u g h   the   r e s i s t a n c e   e l e m e n t   ( 3 )  

and  e x t e n d i n g   f rom  an  edge  of  s a i d   e l e m e n t   ( 3 ) .  

8.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   s a i d  

a d j u s t m e n t   is  e f f e c t e d   by  c u t t i n g   t h r o u g h   s a i d   i n s u l a t i n g  

f i l m   ( 2 0 ) .  

9.  A  p o t e n t i o m e t e r   a c c o r d i n g   to  c l a i m   7,  in  w h i c h   a  

s u i t a b l e   p o r t i o n   of  s a i d   e l e m e n t   (3)  is  l e f t   u n c o v e r e d   b y  

t h e   i n s u l a t i n g   f i l m   ( 2 0 )   in   t h e   r e g i o n   w h e r e   s a i d  

a d j u s t m e n t   is  r e q u i r e d .  

10.  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   i n c l u d i n g   a  t h r o t t l e   o r  

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

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



11.  A  r o t a r y   p o t e n t i o m e t e r   as  c l a i m e d   in  any  of  c l a i m s   1 

t o   9  c o n n e c t e d   t o   a  m i c r o p r o c e s s o r   c o n t r o l   s y s t e m  

r e s p o n s i v e   to  t he   v o l t a g e   o u t p u t   of  the   w i p e r   (10)  so  t h a t  

w h e n   t h e   w i p e r   (10)   i s   on  t h e   i n s u l a t i n g   l a y e r   (20)   t h e  

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

m i c r o p r o c e s s o r   c o n v e r t s   t o   i t s   o p e r a t i v e   s t a t e   o n  

d e t e c t i n g   t h e   a b r u p t   v o l t a g e   c h a n g e   when   t h e   w i p e r   ( 1 0 )  

l e a v e s   s a i d   i n s u l a t i n g   l a y e r   ( 2 0 ) .  
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