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©  Motor  vehicle  fault  indication  system. 

The  present  invention  relates  to  a  motor  vehicle  fault 
indicating  system  and  provides  such  a  system  including  a  dis- 
play  device  (18)  having  a  face  marked  with  a  legend  and 
illuminated  by  a  lamp.  The  lamp  is  normally  controlled  by  a 
transducer  (CL)  which  detects  the  level  of  fluid  in  the  engine 
coolant  reservoir,  but,  in  certain  circumstances,  is  controlled  by 
another  transducer  (WL)  which  detects  the  level  of  fluid  in  the 
screen  washer  reservoir. 



The  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 o t o r   v e h i c l e  

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

i n c l u d e s   a  f a c e   m a r k e d   w i t h   a  l e g e n d .  

In  a  known   t y p e   of  m o t o r   v e h i c l e   f a u l t   i n d i c a t i o n  

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

as  a  t a p   f o r   a  low  l e v e l   in   an  e n g i n e   c o o l a n t   r e s e r v o i r ,  
and  a  lamp  f o r   i l l u m i n a t i n g   t he   f a c e .   H o w e v e r ,   as  t h e  

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

e a c h   i n d i v i d u a l   f a u l t .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d  

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

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

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

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

l i n g   the   i l l u m i n a t i n g   m e a n s .  

As  a  s i n g l e   d i s p l a y   d e v i c e   i s   a s s o c i a t e d   w i t h   a t  

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

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

t r a n s d u c e r s .  

P r e f e r a b l y ,   t he   i l l u m i n a t i n g   means   i s   n o r m a l l y   c o n t r o l -  

l e d   by  one  of  t he   t r a n s d u c e r s ,   b u t   in   a  p r e d e t e r m i n e d  

c i r c u m s t a n c e   or   in   p r e d t e r m i n e d   c i r c u m s t a n c e s   c o n t r o l l e d  

by  the   o t h e r   t r a n s d u c e r   or   t r a n s d u c e r s .  

The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   m o r e  

d e t a i l   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   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  c i r c u i t   d i a g r a m   of  a  m o t o r   v e h i c l e   f a u l t  

i n d i c a t i o n   s y s t e m   e m b o d y i n g   the   p r e s e n t   i n v e n t i o n ,   a n d  

F i g u r e   2  i s   a  t r u t h   t a b l e   of   the   o p e r a t i o n   of  t h e  

s y s t e m   of  F i g u r e   1 .  



R e f e r r i n g   now  to  F i g u r e   1  t h e r e   i s   shown  a  m o t o r  

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

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

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

and  a  w a t e r   c o o l i n g   s y s t e m   and  a s s o c i a t e d   c o o l a n t   r e s e r v o i r .  

The  e n g i n e   i s   l u b r i c a t e d   by  an  o i l   l u b r i c a t i o n   s y s t e m   w h i c h  

i s   a s s o c i a t e d   w i t h   an  o i l   r e s e r v o i r .   The  v e h i c l e   a l s o  

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

w a t e r   f o r   w a s h i n g   t h e   w i n d s c r e e n   of   t h e   v e h i c l e .   As  w i l l  

now  be  d e s c r i b e d   t h e   s y s t e m   i s   c a p a b l e   of   i n d i c a t i n g   a  l o w  

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

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

The  s y s t e m   c o m p r i s e s   a  b a t t e r y   10  h a v i n g   i t s   n e g a t i v e  

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

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

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

The  p o s i t i o n   I a   i s   an  " o f f "   p o s i t i o n .   In   t h e   p o s i t i o n   I b ,  

t h e   i n p u t   t e r m i n a l   i s   c o n n e c t e d   to  a  s u p p l y   l i n e   12  and   i n  

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

l i n e   12  and  to  a  s u p p l y   l i n e   14 .   The  s u p p l y   l i n e   14  i s   a l s o  

c o n n e c t e d   to  t h e   i g n i t i o n   s y s t e m ,   and  so  t h e   p o s i t i o n   Ic   i s  

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

I d ,   t he   i n p u t   t e r m i n a l   i s   c o n n e c t e d   to  t h e   s u p p l y   l i n e   1 4  

and  a l s o   to  a  r e l a y ,   n o t   s h o w n ,   f o r   o p e r a t i n g   a  s t a r t e r  

m o t o r .   T h u s ,   t h e   p o s i t i o n   Id   i s   t h e   p o s i t i o n   f o r   s t a r t i n g  

t h e   v e h i c l e .  

The  s u p p l y   l i n e   12  i s   c o n n e c t e d   t h r o u g h   two  s e r i e s  

c o n n e c t e d   r e s i s t o r s   R l ,   R2  to  t h e   s u p p l y   l i n e   14  and   t h e  

s u p p l y   l i n e   14  i s   c o n n e c t e d   t h r o u g h   a  r e s i s t o r   R3  to  e a r t h .  

The  j u n c t i o n   of   t he   r e s i s t o r   Rl  and   R2  i s   c o n n e c t e d   to  t h e  

b a s e   of   a  p - n - p   t r a n s i s t o r   T l ,   t h e   e m i t t e r   of   w h i c h   i s  

c o n n e c t e d   to  t h e   s u p p l y   l i n e   12  and  t h e   c o l l e c t o r   of   w h i c h  

i s   c o n n e c t e d   t h r o u g h   a  r e l a y   c o i l   Bl  of   a  r e l a y   B  to  e a r t h .  

The  s u p p l y   l i n e   l 4 , i s   a l s o   c o n n e c t e d   t h r o u g h   a  p u s h - b u t t o n  



s w i t c h   S  and  the   w i n d i n g s   of   a  m o t o r   16  to  e a r t h .   T h e  

m o t o r   16  d r i v e s   a  pump  p o s i t i o n e d   in   t he   s c r e e n   w a s h e r  

r e s e r v o i r .   The  j u n c t i o n   of  the   s w i t c h   S  and  m o t o r   16  i s  

c o n n e c t e d   to  t he   a n o d e   of  a  d i o d e   D1,  t he   c a t h o d e   of  w h i c h  

i s   c o n n e c t e d   to  t he   j u n c t i o n   of  t he   c o l l e c t o r   of  t r a n s i s t o r  

T   and  r e l a y   c o i l   B 1 .  

The  s u p p l y  l i n e   12  is   c o n n e c t e d   t h r o u g h   a  lamp  18 

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

a  r e l a y   s w i t c h   B2  of  t he   r e l a y   B.  The  d i s p l a y   d e v i c e   c o m -  

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

i n d i c a t e   low  w a t e r   l e v e l   and  a  means   f o r   i l l u m i n a t i n g  t h e  

f a c e   in   t he   f o rm  of   t he   lamp  18.  The  r e l a y   s w i t c h   B2  h a s  

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

two  f a u l t   d e t e c t i n g   t r a n d u c e r s   in   t he   f o rm  of  f l o a t  

s w i t c h e s   WL  and  CL  to  e a r t h .   The  i n p u t   t e r m i n a l   i s  

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

the   f l o a t   s w i t c h   CL  b u t ,   on  e n e r g i z a t i o n   of  t he   r e l a y   c o i l  

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

w i t h   t h e  f l o a t   s w i t c h   WL.  The  f l o a t   s w i t c h   CL  i s   p o s i t i o n e d  

in   the   e n g i n e   c o o l a n t   r e s e r v o i r   and  t he   f l o a t   s w i t c h   WL 

is   p o s i t i o n e d   in   t he   s c r e e n   w a s h e r   r e s e r v o i r .   Each   f l o a t  

s w i t c h e d   c l o s e s   when  the   l i q u i d   in   i t s   r e s p e c t i v e   r e s e r v o i r  

f a l l s   b e l o w   a  p r e d e t e r m i n e d   l e v e l .  

The  l i n e   14  i s   a l s o   c o n n e c t e d   t h r o u g h   two  s e r i e s  

c o n n e c t e d   r e s i s t o r s   R4  and  R5  to  e a r t h .   The  j u n c t i o n   o f  

the   r e s i s t o r s   R4  and  R5  is   c o n n e c t e d   t h r o u g h   a  r e s i s t o r   R6 
to  the   j u n c t i o n   of  t he   lamp  18  and  the   i n p u t   t e r m i n a l   o f  

the   s w i t c h   B2  and  a l s o   to  t he   b a s e   of  an  npn  t r a n s i s t o r   T 2 .  

The  c o l l e c t o r   of  t he   t r a n s i s t o r   T2  i s   c o n n e c t e d   v i a  a   r e -  

s i s t o r   R13  to  t he   l i n e   12  and  the   e m i t t e r   i s   c o n n e c t e d   t o  

e a r t h .   The  c o l l e c t o r   of  t r a n s i s t o r   T2  i s   a l s o   c o n n e c t e d  

to  the   a n o d e   of  a  d i o d e   D2,  t he   c a t h o d e   of  w h i c h   i s   c o n -  

n e c t e d   to  t he   c o l l e c t o r   of  an  npn  t r a n s i s t o r   T3.  The  c o l -  

l e c t o r   of  t r a n s i s t o r   T  is   a l s o   c o n n e c t e d   to  t he   l i n e   14 

t h r o u g h   a  r e s i s t o r   R7  and  the   e m i t t e r   of  t r a n s i s t o r   T3  i s  

c o n n e c t e d   to  e a r t h .  



The  l i n e   14  i s   a l s o   c o n n e c t e d   t h r o u g h   a  lamp  20  a n d  

an  o i l   p r e s s u r e   s w i t c h   PL  to  e a r t h .   The  lamp  20  f o r m s   p a r t  

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

a s s o c i a t e d   w i t h   t h e   lamp  18  e x c e p t   t h a t   i t s   f a c e   i s   m a r k e d  

w i t h   a  l e g e n d   d e p i c t i n g   an  o i l   can   to  i n d i c a t e   low  o i l  

p r e s s u r e .   The  l i n e   14  i s   a l s o   c o n n e c t e d   t h r o u g h   a  r e s i s t o r  

R8  and   a  f l o a t   s w i t c h   QL  to  e a r t h .   The  f l o a t   s w i t c h   Q L  i s  

p o s i t i o n e d   i n   t h e   o i l   r e s e r v o i r   and  c l o s e s   when  t h e   o i l   f a l l s  

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

R8  and  t h e   f l o a t   s w i t c h   Q L  i s   c o n n e c t e d   to  t h e   b a s e   of   t h e  

t r a n s i s t o r   T3  t h r o u g h   a  r e s i s t o r   R9  and   t h e   j u n c t i o n   of   t h e  

lamp  20  and   t h e   o i l   p r e s s u r e   s w i t c h   PL  i s   c o n n e c t e d   to  t h e  

b a s e   o f   t h e   t r a n s i s t o r   T3  t h r o u g h   a  r e s i s t o r   R10.   The  b a s e  

o f   t r a n s i s t o r   T3  i s   c o n n e c t e d   to   e a r t h   t h r o u g h   a  r e s i s t o r  

R 1 1 .  

The  c o l l e c t o r   of   t r a n s i s t o r   T3  i s   c o n n e c t e d   to  e a r t h  

t h r o u g h   a  r e s i s t o r   R12  and  a l s o   c o n n e c t e d   to  t h e   b a s e   of   a  

t r a n s i s t o r   T4,   t h e   c o l l e c t o r   of   w h i c h   i s   c o n n e c t e d   t h r o u g h   a  

b u z z e r   22  to   t h e   s u p p l y   l i n e   12  and  t h e   e m i t t e r   of   w h i c h   i s  

c o n n e c t e d   to  e a r t h .  

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

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  t h e   t r u t h   t a b l e   shown  i n  

F i g u r e   2 .  

I f   t h e   i g n i t i o n   s w i t c h   I  i s   i n   t h e   p o s i t i o n   I a ,   no  f a u l t  

w i l l   be  i n d i c a t e d .  

I f   t h e   i g n i t i o n   s w i t c h   I  i s   moved   to  t h e   p o s i t i o n   I b ,  
t h e   l i n e   12  i s   e n e r g i z e d ,   t h e   t r a n s i s t o r   T l  i s   r e n d e r e d  

c o n d u c t i v e ,   t h e   r e l a y   c o i l   B  i s   e n e r g i z e d   as  i n d i c a t e d   b y  
"1"  i n   F i g u r e   2,  and   t he   f l o a t   s w i t c h e s   WL  i s   c o n n e c t e d   i n  

s e r i e s   w i t h   t h e   lamp  18.   I f   t he   f l o a t   s w i t c h   WL  i s   o p e n ,  
i t   w i l l   p r e v e n t   i l l u m i n a t i o n   o f   t h e   lamp  18  b u t   c u r r e n t   w i l l  

be  s u p p l i e d   to  t h e   b a s e   of   t r a n s i s t o r   T2  t h e r e b y   r e n d e r i n g  

t h i s   t r a n s i s t o r   c o n d u c t i v e .   I f   t h e   f l o a t   s w i t c h   WL  i s   c l o s e d ,  



t he   lamp  18  w i l l   be  i l l u m i n a t e d ,   t h e r e b y   p r o v i d i n g   a  v i s u a l  

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

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

r e m o v e d   f rom  t h e   b a s e   of   t he   t r a n s i s t o r   T2,   t h e r e b y   r e n d e r -  

i n g   i t   n o n - c o n d u c t i v e ,   r e n d e r i n g   t r a n s i s t o r   T4  c o n d u c t i v e  

and  e n e r g i z i n g   t h e   b u z z e r   22  to  p r o v i d e   an  a u d i o   i n d i c a t i o n  

t h a t   t h e   w a t e r   i s   b e l o w   t he   p r e d e t e r m i n e d   l e v e l .   T h e  

c u r r e n t   s u p p l i e d   to  t h e   l i n e   14  t h r o u g h   r e s i s t o r s   Rl  and  R2 
w i l l   be  i n s u f f i c i e n t   to  i l l u m i n a t e   t h e   lamp  2 0 .  

W i t h   t h e   s w i t c h   I  i n   t h e   p o s i t i o n   IB,   t he   l i n e   14  i s  

a t   a  v o l t a g e   t oo   low  to  p r o v i d e   b a s e   c u r r e n t   to  t r a n s i s t o r s  

T29  T 3  a n d   T4.   H e n c e   t h e   b u z z e r   22  i s   e n e r g i z e d   o n l y   i f   t h e  

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

t r a n s i s t o r   T4  t h r o u g h   d i o d e   D 2 .  

T h u s ,   when  t he   i g n i t i o n   s w i t c h   I  i s   i n   t h e   p o s i t i o n  

I b ,   t h e   c o n d i t i o n   of   t he   lamp  18  and  t h e   b u z z e r   22  w i l l  

d e p e n d   u p o n   t h e   c o n d i t i o n   o f   t h e   f l o a t   s w i t c h   WL,  as  i n d i c a -  

t e d   by  "WL"  i n   F i g u r e   2,  and  so  t h e   l e v e l   o f   w a t e r   i n   t h e  

s c r e e n   w a s h e r   r e s e r v o i r   may  be  c h e c k e d   by  m o v i n g   t h e   i g n i t i o n  

s w i t c h   i n t o   t h i s   p o s i t i o n .  

I f   t h e   s w i t c h   I  i s   moved  i n t o   t h e   p o s i t i o n   I c ,   w h i c h  

i s   t h e   n o r m a l   d r i v i n g   p o s i t i o n ,   b o t h   l i n e s   12  and   14  w i l l  

be  e n e r g i z e d   t h e r e b y   r e n d e r i n g   t h e   t r a n s i s t o r   T1  n o n - c o n d u c -  

t i v e .   W i t h   t h e   s w i t c h   i n   t h i s   p o s i t i o n ,   t h e   f l o a t   s w i t c h   CL 

w i l l   n o r m a l l y   be  c o n n e c t e d   i n   s e r i e s   w i t h   t h e   lamp  18  w i t h  

t h e   r e s u l t   t h a t   t h e   lamp  18  w i l l   be  i l l u m i n a t e d   i f   t h e   f l o a t  

s w i t c h   C L  i s   c l o s e d ,   t h e r e b y   i n d i c a t i n g   t h a t   t h e   w a t e r   i n  

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

H o w e v e r ,   i f   t h e   s w i t c h   S  i s   d e p r e s s e d   to  e n e r g i z e   t h e   m o t o r  

16,   r e l a y   c o i l   B  w i l l   be  e n e r g i z e d   and  t h e   f l o a t   s w i t c h   WL 

w i l l   be  c o n n e c t e d   i n   s e r i e s   w i t h   t h e   lamp  18,   w h i c h   w i l l  

now  o n l y   be  i l l u m i n a t e d   i f   t h e   f l o a t   s w i t c h   WL  i s   c l o s e d .  

T h u s ,   w i t h   t h e   s w i t c h   I  in   t he   p o s i t i o n   I b ,   t he   c o n d i t i o n  

of   t he   lamp  18  w i l l   d e p e n d   on  t h e   c o n d i t i o n   o f   t he   f l o a t  



s w i t c h   CL  i f   t h e   s w i t c h   S  i s   n o t   d e p r e s s e d   or  u p o n   t h e  

c o n d i t i o n   o f   t h e   f l o a t   s w i t c h   W L  i f   t h e   s w i t c h   S  i s   d e p r e s s -  

ed .   T h i s   i s   i n d i c a t e d   i n   F i g u r e   2  by  " C L . S   +  W L . S " .  

W i t h   t he   s w i t c h   I  i n   t h e   p o s i t i o n   I c ,   t h e   l amp  2 0  

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

t h e r e b y   p r o v i d i n g   a  v i s u a l   i n d i c a t i o n   o f   low  o i l   p r e s s u r e .  
T h i s   i s   i n d i c a t e d   i n   F i g u r e   2  by  " P L " .  

A l s o   w i t h   t h e   s w i t c h   I  i n   t h e   p o s i t i o n   I c ,   t h e   t r a n -  

s i s t o r   T2  w i l l   be  r e n d e r e d   c o n d u c t i v e   as  l i n e   14  i s   e n e r -  

g i z e d   and  so  t h e   c o n d i t i o n   of   t h e   f l o a t   s w i t c h   WL  and  C L  

w i l l   n o t   a f f e c t   o p e r a t i o n   o f   t h e   b u z z e r   22 .   I f   e i t h e r   o r  

b o t h   o f   t h e   s w i t c h e s   QL,  P L  a r e   o p e n ,   t h e   b a s e   of   t r a n s i s t o r  

T3  w i l l   r e c e i v e   b a s e   c u r r e n t   t h r o u g h   e i t h e r   or   b o t h   of   t h e  

r e s i s t o r s   R8,  R9,  t h e r e b y   r e n d e r i n g   t h e   t r a n s i s t o r   T3  c o n -  

d u c t i v e ,   t h e   t r a n s i s t o r   T4  n o n - c o n d u c t i v e   and  p r e v e n t i n g  

e n e r g i z a t i o n   of   t h e   b u z z e r   22 .   H o w e v e r ,   i f   b o t h   s w i t c h e s  

QL,  PL  a r e   c l o s e d ,   t h e   t r a n s i s t o r   T3  w i l l   be  r e n d e r e d   n o n -  

c o n d u c t i v e ,   and   t h e   t r a n s i s t o r   T4  w i l l   be  r e n d e r e d   c o n d u c -  

t i v e   t h e r e b y   e n e r g i z i n g   t h e   b u z z e r   22  to  p r o v i d e   an  a u d i o  

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

i n   t h e   o i l   r e s e r v o i r .   T h i s   i s   i n d i c a t e d   in   F i g u r e   2  by  " P L .  

Q L " .  

I f   t h e   i g n i t i o n   s w i t c h   i s   moved  to  t h e   p o s i t i o n   I d ,  

w h i c h   i s   t h e   p o s i t i o n   f o r   s t a r t i n g   t h e   e n g i n e ,   t h e   l i n e   1 2  

w i l l   no  l o n g e r   be  e n e r g i z e d   and  so  t h e   lamp  18  and  t h e  

b u z z e r   22  w i l l   be  i n o p e r a t i v e ,  . a s   i s   i n d i c a t e d   i n   F i g u r e   2  

by  "O".   H o w e v e r ,   t h e   c o n d i t i o n   o f   lamp  20  w i l l   s t i l l   d e p e n d  

on  t h e   c o n d i t i o n   of   t he   f l o a t   s w i t c h   P L .  

T h u s ,   t h e   lamp  18  i s   u s e d   to  i n d i c a t e   b o t h   a  low  l e v e l  

i n   t he   s c r e e n   w a s h e r   r e s e r v o i r   and   in   t he   e n g i n e   c o o l a n t  

r e s e r v o i r ,   t h e   lamp  18  b e i n g   n o r m a l l y   c o n t r o l l e d   by  t h e  

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

W L  i n   c e r t a i n   p r e d e t e r m i n e d   c i r c u m s t a n c e s ,   n a m e l y   when  t h e  



i g n i t i o n   s w i t c h   I  i s   i n   t h e   p o s i t i o n   I b ,   or  when  t h e   w a s h e r  
s w i t c h   S  i s   d e p r e s s e d .   As  t h e   lamp  18  i s   u s e d   f o r   b o t h  

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

l e g e n d .  

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

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

i n d i c a t e   two  or  more  f a u l t s .   Fo r   e x a m p l e ,   t h i s   s y s t e m  

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

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

by  a  f l o a t   s w i t c h   i n   t h e   b r a k e   f l u i d   r e s e r v o i r   when  t h e  

s w i t c h   I  i s   i n   t he   p o s i t i o n   Ic   and   by  a  f l o a t   s w i t c h   i n   t h e  

c l u t c h   f l u i d   r e s e r v o i r   when  t h e   i g n i t i o n   s w i t c h   i s   i n   t h e  

p o s i t i o n   I b .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c i r c u i t   shown  i n  

F i g u r e   1  m a k e s   u s e   of   n o r m a l l y   o p e n   s w i t c h e s   WL,  CL,  QL,  P L ,  

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

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

s w i t c h e s   c o u l d   be  s p e c i a l l y   made  f o r   t h e   c i r c u i t ,   b u t   t h i s  

w o u l d   i n v o l v e   some  c i r c u i t   m o d i f i c a t i o n s .  

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

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

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

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

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

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



1.  A  m o t o r   v e h i c l e   f a u l t   i n d i c a t i o n   s y s t e m   i n c l u d i n g   a  

d i s p l a y   d e v i c e   ( 1 8 )   c o m p r i s i n g   a  f a c e   m a r k e d   w i t h   a  l e g e n d  

and   means   f o r   i l l u m i n a t i n g   t h e   f a c e   and  c h a r a c t e r i z e d   i n  

t h a t   a t   l e a s t   two  f a u l t   d e t e c t i n g   t r a n s d u c e r s   (WL,  CL)  a r e  

a s s o c i a t e d   w i t h   t h e   d i s p l a y   d e v i c e   ( 1 8 )   f o r   c o n t r o l l i n g   t h e  

i l l u m i n a t i n g   m e a n s .  

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

t h e   i l l u m i n a t i n g   means   i s   n o r m a l l y   c o n t r o l l e d   by  one  ( C L )  

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

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

t r a n s d u c e r   or  t r a n s d u c e r s   ( V L ) .  

3.  A  s y s t e m   as  c l a i m e d   i n   c l a i m   2  c h a r a c t e r i z e d   in   t h a t  

t h e   p r e d e t e r m i n e d   c i r c u m s t a n c e   or  t h e   p r e d e t e r m i n e d   c i r c u m -  

s t a n c e s   i n c l u d e   a t   l e a s t   one  d r i v e r   c o n t r o l l a b l e   o p e r a t i o n .  

4.  A  s y s t e m   as  c l a i m e d   i n   any   one  of   t he   p r e c e d i n g   c l a i m s  

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

s i n g l e   l a m p .  

5.  A  s y s t e m   as  c l a i m e d   i n   any   one  of   t he   p r e c e d i n g   c l a i m s  

c h a r a c t e r i z e d   i n   t h a t   t h e r e   a r e   o n l y   two  f a u l t   d e t e c t i n g  

t r a n s d u c e r s   (WL, CL)  a s s o c i a t e d   w i t h   t h e   d i s p l a y   d e v i c e   ( 1 8 ) .  

6.  A  s y s t e m   as  c l a i m e d   in   c l a i m   5  c h a r a c t e r i z e d   i n   t h a t  

the   f a u l t   d e t e c t i n g   t r a n s d u c e r s   c o m p r i s e   a  t r a n s d u c e r   ( C L )  

f o r   d e t e c t i n g   the   l e v e l   of   f l u i d   i n   an  e n g i n e   c o o l a n t  

r e s e r v o i r   and  a  t r a n s d u c e r   (WL)  f o r   d e t e c t i n g   t h e   l e v e l   o f  

f l u i d   in   a  s c r e e n   w a s h e r   r e s e r v o i r .  






	bibliography
	description
	claims
	drawings
	search report

