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(§j)  Diagnostic  device  for  a  system  for  controlling  the  stopping  and  restarting  of  an  internal  combustion  engine  for  motor 
vehicles. 

  The  device  allows  the  monitoring  and  diagnosis  of  the 
functioning  of  a  system  comprising  a  plurality  of  electrical 
sensors  (3,  4)  which  produce  two-level  signals  indicative  of 
the  condition  of  members  which  control  the  running  of  the 
engine  and/or  of  respective  monitored  parameters  or 
ranges,  and  an  electronic  monitoring  and  control  unit  (5)  with 
a  microprocessor  (6),  connected  at  input  to  the  sensors  (3,  4) 
and  at  output  actuators  (8)  for  causing  the  engine  to  stop  and 
restart.  The  diagnostic  device  also  includes  interrogation 
means  (6)  for  carrying  out  a  succession  of  sequential  cyclical 
scans  of the  outputs  of  at  least  some  of  the  sensors  (3,4),  and 
for  generating,  at  each  scan,  a  serial  signal  (A)  comprising  a 
plurality  of  two-level  signal  portions,  each  indicative  of  the 
level  of  signal  produced  at  the  output  of  a  respective  sensor 
(3,4).  A  signalling  device  (2)  is  electrically  connectible  to  the 
interrogation  means  (6)  to  convert  the  portions  of  the  serial 
signal  (A)  into  corresponding  perceptible  signals  and  permit 
the  functioning  of  the  stop-start  device  to  the  minitored  and 
diagnosed. 



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  d i a g n o s t i c   d e v i c e  

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

( ' s t o p - s t a r t ' )   of  an  i n t e r n a l   c o m b u s t i o n   e n g i n e   f o r  

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

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

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

t h e   r u n n i n g   of  t h e   e n g i n e   ( f o r   e x a m p l e ,   t h e   g e a r   l e v e r ,  

c l u t c h   p e d a l ,   e t c )   a n d / o r   of  r e s p e c t i v e   m o n i t o r e d   p a r a -  
m e t e r s   or  r a n g e s   ( f o r   e x a m p l e ,   t h e   e n g i n e   t e m p e r a t u r e ) ,  

and  an  e l e c t r o n i c   m o n i t o r i n g   and  c o n t r o l   u n i t   w i t h  

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

means   and  a t   o u t p u t   to   a c t u a t i n g   means   ( s w i t c h e s   i n  

t h e   i g n i t i o n   c i r c u i t   and  in  t h e   s u p p l y   c i r c u i t   f o r  

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

t h e   f u e l   s u p p l y ,   e t c . )   f o r   c a u s i n g   t h e   e n g i n e   to   s t o p  
and  s t a r t .  

The  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   i s   to   p r o v i d e   a  

d i a g n o s t i c   d e v i c e   by  means   of  w h i c h   i t   i s   p o s s i b l e  

to  c a r r y   o u t   q u i c k l y   and  r a p i d l y   b o t h   m o n i t o r i n g   o f  

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

of  t h e   c a u s e s   of  any  m a l f u n c t i o n s   of  s u c h   a  s y s t e m .  

T h i s   o b j e c t   i s   a c h i e v e d   a c c o r d i n g   to   t h e   i n v e n t i o n  

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

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

o u t   a  s u c c e s s i o n   of  s e q u e n t i a l   c y c l i c a l   s c a n s   of  t h e  

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

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

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

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

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

m e a n s ,   and  in  t h a t   i t   f u r t h e r   i n c l u d e s   a  s e p a r a t e   s i g n a l -  

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



i n t e r r o g a t i o n   means   for   c o n v e r t i n g   t he   s u c c e s s i v e   p o r -  
t i o n s   of  t h e   s e r i a l   s i g n a l   i n t o   c o r r e s p o n d i n g   p e r c e p t -  

i b l e   s i g n a l s .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t h e   d e v i c e  

a c c o r d i n g   to   t h e   i n v e n t i o n   w i l l   become  a p p a r e n t   i n  

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

to  t h e   a p p e n d e d   d r a w i n g s ,   p r o v i d e d   p u r e l y   by  way  o f  

n o n - l i m i t i n g   e x a m p l e ,   in  w h i c h :  

F i g u r e   1  i s   a  p a r t i a l   b l o c k   c i r c u i t   d i a g r a m   of  a  d e v i c e  

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

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

to   t h e   i n v e n t i o n ,   a n d  

F i g u r e   2  shows  t h e   w a v e f o r m   of  two  s i g n a l s   g e n e r a t e d  

in  o p e r a t i o n   by  t h e   d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n .  

With   r e f e r e n c e   to   F i g u r e   1,  a  s y s t e m   1  f o r  c o n t r o l l i n g  

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

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

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

e x a m p l e ,   s w i t c h e s   f u n c t i o n i n g   as  p o s i t i o n   s e n s o r s ,   and  4 

f o r   e x a m p l e , t h r e s h o l d   t e m p e r a t u r e   s e n s o r s .   The  s e n s o r s  

3,  4  a r e   c o n n e c t e d   to   an  e l e c t r o n i c   m o n i t o r i n g   a n d  

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

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

6  of  t h e   s o - c a l l e d   " s i n g l e   c h i p "   t y p e ,   and  a  p o w e r  

o u t p u t   s t a g e   7  h a v i n g   i t s   i n p u t s   c o n n e c t e d   to   t h e   o u t p u t s  

of  t h e   m i c r o c o m p u t e r   6  and  i t s   o u t p u t s   c o n n e c t e d   t o  

a c t u a t i n g   d e v i c e s   8  and  any  d i s p l a y   d e v i c e s   9.  T h e  

a c t u a t i n g   d e v i c e s   8  may  c o m p r i s e ,   f o r   e x a m p l e ,   e l e c t r i c -  

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

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

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

o f f   t h e   f u e l   s u p p l y   p i p e   to  t he   e n g i n e .   The  d i s p l a y  



d e v i c e s   9  may  c o m p r i s e   p i l o t   l amps   or  l i g h t - e m i t t i n g  

d i o d e s   m o u n t e d   on  t he   i n s t r u m e n t   p a n e l   of  the   m o t o r  

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

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

v e h i c l e .  

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

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

s y s t e m ,   t he   m i c r o c o m p u t e r   6  a c c o r d i n g   to  t h e   i n v e n t i o n  

is   p r e s e t   to  i m p l e m e n t   a  m o n i t o r i n g   and  d i a g n o s i n g  

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

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

3,  4  and  a l s o  ,   i f   n e c e s s a r y ,   of  a t   l e a s t   some  of  i t s  

own  ou tpu t   c o n n e c t e d   to   t h e   a c t u a t o r s   8,  f o r   g e n e r a t i n g  

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

( t h e   o u t p u t   i n d i c a t e d   0  in   F i g u r e   1,  to  w h i c h   a  d i s p l a y  

d e v i c e   i s   c o n n e c t e d   in  t h e   e x a m p l e   i l l u s t r a t e d ) ,   a  

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

as  t h a t   i n d i c a t e d   A  in  F i g u r e   2.  Each  p o r t i o n   of  t h e  

s e r i a l   s i g n a l   has   a  d u r a t i o n   T  ( F i g u r e   2)  and  is   i n d i c a -  

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

of  a  c o r r e s p o n d i n g   s e n s o r   3  or  4,  or  by  a  c o r r e s p o n d i n g  

o u t p u t   of  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5.  I n  

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

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

p a r t  f o l l o w e d  b y   a  s e c o n d   " low"   l e v e l   p a r t .   The  d u r a t i o n  

of  t h e   f i r s t   p a r t   can  a s s u m e   a  f i r s t   v a l u e   t   or  a  

s e c o n d   v a l u e   t 2 ,   w i t h   t ,   <  t2  <  T.  Each  p o r t i o n   o f  

t h e   s e r i a l   s i g n a l   A  w i t h   t h e   p a r t   a t   l e v e l   "1"  h a v i n g  

a  d u r a t i o n   t1  i n d i c a t e s   t h a t   t h e   o u t p u t   of  t h e   c o r r e s p o n d -  

ing  s e n s o r   or  c o r r e s p o n d i n g   o u t p u t   of  t he   m o n i t o r i n g  

and  c o n t r o l   u n i t   5  is   a t   l e v e l   " 0 " .   Each  p o r t i o n  



of  t h e   s e r i a l   s i g n a l   A  of  w h i c h   t h e   f i r s t  

p a r t   has  a  d u r a t i o n   t2  i n d i c a t e s   t h a t   t h e   o u t p u t   o f  

t h e   c o r r e s p o n d i n g   s e n s o r   3  or  4,  or  t h e   c o r r e s p o n d i n g  

o u t p u t   of  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5,  is   a t  

l e v e l   " 1 " .  

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

A  shown  in  F i g u r e   2  c o r r e s p o n d s   to  t h e   f o l l o w i n g   s e q u e n c e  
" 0 " ,   " 0 " ,   " 1 " ,   "0"  and  " 1 " .  

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

a  m o v a b l e   p a r t   2,  i n c l u d i n g   a  s e r i e s / p a r a l l e l   c o n v e r t o r  

10  i n t e n d e d   to   be  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   p u t p u t  

0  of  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5  so  as  to   e f f e c t  

t h e   e l e c t r i c a l   c o n n e c t i o n   of  t h e   m o v a b l e   p a r t   2  t o  

t h e   c o n t r o l   s y s t e m   1.  L i g h t - e m i t t i n g   d i o d e s   D1  t o  

Dn  a r e   c o n n e c t e d   in  o r d e r   to   t h e   o u t p u t s   of  t h e   s e r i e s /  

p a r a l l e l   c o n v e r t o r .   The  n u m b e r   n  of  d i o d e s   i s   e q u a l  

to   t h e   n u m b e r   of  s e n s o r s   3  or  4  and  o u t p u t s   of  t h e  

m o n i t o r i n g   and  c o n t r o l   u n i t   5,  w h i c h   a r e   i n t e r r o g a t e d  

by  t h e   m i c r o c o m p u t e r   6  d u r i n g   e a c h   c y c l i c a l   s c a n .  

In  t h e   e x a m p l e   i l l u s t r a t e d ,   t h e   l i g h t - e m i t t i n g   d i o d e s  

D 1  t o   D   have   t h e i r   a n o d e s   c o n n e c t e d   to   t h e   p o s i t i v e  

p o l e   of  a  d . c .   v o l t a g e   s o u r c e   V  c o n s t i t u t e d ,   f o r   e x a m p l e ,  

by  t h e   b a t t e r y   of  t h e   m o t o r   v e h i c l e .  

The  s e r i e s / p a r a l l e l   c o n v e r t o r   10  i n c o r p o r a t e s   an  i n p u t  

10a  f o r   c o n t r o l l i n g   t he   c o n v e r s i o n  ,   to   w h i c h   i s   c o n n e c t e d  

t h e   o u t p u t   of  a  m o n o s t a b l e   c o n t r o l   c i r c u i t   11.  T h e  

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

s e r i e s / p a r a l l e l   c o n v e r t   r,   and  i t   t h e r e f o r e   r e c e i v e s  

t h e   s e r i a l   s i g n a l   A  t r a n s m i t t e d   to  t h e   c o n v e r t o r .  



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

w h i c h   c h a n g e s   to  a  " h i g h "   l e v e l   e ach   t i m e   t he   s i g n a l  

fed   to  i t s   i n p u t   has   an  a s c e n d i n g   f r o n t ,   and  r e m a i n s  

a t   t h e   " h i g h "   l e v e l   f o r   a  d u r a t i o n   t3  b e t w e e n   t1  a n d  

t 2 .   In  F i g u r e   2,  t h e   w a v e f o r m   B  r e p r e s e n t s   t h e   w a v e f o r m  

of  t h e   s i g n a l   o u t p u t   by  t h e   m o n o s t a b l e   c i r c u i t   11  i n  

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

10a  of  t h e   s e r i e s / p a r a l l e l   c o n v e r t o r   10.  At  e a c h   d e s c e n d -  

ing   f r o n t   of  t h e   s i g n a l   B,  t he   s e r i e s / p a r a l l e l   c o n v e r t o r  

10  c o n v e r t s   t h e   s e r i a l   s i g n a l   A.  S i n c e ,   as  s t a t e d ,  

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

11  l i e s   b e t w e e n   t1  and  t21  t h e   p o r t i o n   of  s e r i a l   s i g n a l  

A  i l l u s t r a t e d   in  F i g u r e   2  i s   r e c o n v e r t e d   to   t h e   s e q u e n c e  
0 0 1 0 1 .   T h i s   s e q u e n c e   r e p r e s e n t s   t h e   s t a t e s   of  t h e  

o u t p u t s   of  t h e   s e r i e s / p a r a l l e l   c o n v e r t o r   when  t h e   p o r t i o n  

of  t h e   s e r i a l   s i g n a l   A  shown  in  F i g u r e   2  i s   c o n v e r t e d  

i n t o   a  p a r a l l e l   f o r m .  

C o r r e s p o n d i n g l y ,   t h e   l i g h t - e m i t t i n g   d i o d e s   a s s o c i a t e d  

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

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

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

s e r i a l   s i g n a l   shown  in  F i g u r e   2  r e m a i n   u n l i t .  

T h u s ,   t h e   l i g h t - e m i t t i n g   d i o d e s   D  c o n n e c t e d   to  t h e  

s e r i e s / p a r a l l e l   c o n v e r t o r   p r o v i d e   an  i n s t a n t   v i s u a l  

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

t h e   s e n s o r s   and  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5 .  

w i t h   a  v i ew   to   c a r r y i n g   o u t   m o n i t o r i n g   and  d i a g n o s i s ,  

i t   i s   p o s s i b l e ,   o n c e   t he   m o v a b l e   p a r t   2  has   been   c o n n e c t e d  

to  t h e   f i x e d   p a r t   1,  to  b r i n g   a b o u t   a  c h a n g e   in  t h e  

s t a t e   of  t h e   o u t p u t   of  e a c h   of  t he   s e n s o r s   and  t h e  

o u t p u t s   of  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5.  T h u s ,  



fo r   e x a m p l e ,   the   c l u t c h   p e d a l   can  be  p r e s s e d   and  t h e n  

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

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

ing   c o r r e c t l y ,   t h e   l i g h t - e m i t t i n g   d i o d e   D  a s s o c i a t e d  

w i t h   t h e   s e n s o r   s h o u l d   go  o u t   and  t h e n   l i g h t   up  a g a i n  

(or   v i c e   v e r s a ) , c h a n g i n g   s t a t e   when  t h e  p e d a l   is   r e l e a s e d  

a f t e r   b e i n g   p r e s s e d .  

I t   is   t h u s   p o s s i b l e   to  p r o c e e d   to   m o n i t o r   t h e   c o r r e c t  

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

of  t h e   m o n i t o r i n g   and  c o n t r o l   u n i t   5 .  

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

( w h i c h   is   s u b s t a n t i a l l y   a  d u t y   c y c l e   m o d u l a t i o n )   a l l o w s  

t h e   s t r u c t u r e   of  t h e   m o v a b l e   p a r t   to   be  e x t r e m e l y   s i m p l e .  

The  m i c r o c o m p u t e r   6  i s   p r o g r a m m e d   to  c a r r y   o u t   t h e  

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

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

t h e r e f o r e   be  d e s c r i b e d   f u r t h e r .  

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

a b o v e ,   in  w h i c h   t h e   c y c l i c a l   s c a n s   of  t h e   o u t p u t s   o f  

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

a r e   c a r r i e d   ou t   by  t h e   e l e c t r o n i c   m o n i t o r i n g   and  c o n t r o l  

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

r e p r e s e n t s   t h e   mos t   s u i t a b l e   s o l u t i o n   in  t h a t   i t   d o e s  

no t   n e c e s s i t a t e   any  a d d i t i o n a l   h a r d w a r e   f o r   c a r r y i n g  

ou t   t h e   s c a n s .   H o w e v e r ,   i t   i s   s t i l l   p o s s i b l e   to  a c h i e v e  

t h e   same  r e s u l t s ,   a l b e i t   in  a  l e s s   c o n v e n i e n t   m a n n e r ,  

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

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



The  o u t p u t   0  f rom  w h i c h   t he   s e r i a l   s i g n a l   A  is  o b t a i n -  

a b l e   may  be  c o n s t i t u t e d   by  an  o t h e r w i s e   u n u s e d   o u t p u t  

of  t h e   e l e c t r o n i c   m o n i t o r i n g   and  c o n t r o l   u n i t   5  o r ,  

i f   no  u n u s e d   o u t p u t   is  a v a i l a b l e ,   as  in  t he   e x a m p l e  

i l l u s t r a t e d ,   use   can  be  made  of  an  o u t p u t   a l r e a d y  

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

a  l i g h t - e m i t t i n g   i n d i c a t o r .  

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

t h e   c o n t r o l   s i g n a l   of  t h e   i n d i c a t o r .   So  as  no t   t o  

i n t e r f e r e   w i t h   t h e   f u n c t i o n i n g   of  t h e   i n d i c a t o r ,   t h e  

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

f o r   e a c h   s c a n   ( f o r   e x a m p l e   2  m i l l i s e c o n d s ) ,   w h e r e b y  

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

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

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

when  i t   i s   l i t .  



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

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

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

e l e c t r i c a l   s e n s o r   means   ( 3 , 4 )   f o r   p r o d u c i n g   t w o - l e v e l  

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

w h i c h   c o n t r o l   t h e   r u n n i n g   of  t h e   e n g i n e   a n d / o r   o f  

r e s p e c t i v e   m o n i t o r e d   p a r a m e t e r s   or  r a n g e s ,   a n d  

an  e l e c t r o n i c   m o n i t o r i n g   and  c o n t r o l   u n i t   (5)  w i t h  

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

means   ( 3 , 4 )   and  a t   o u t p u t   to   a c t u a t i n g   means   (8)  f o r  

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

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

means   (6)  f o r   c a r r y i n g   o u t   a  s u c c e s s i o n   of  s e q u e n t i a l  

c y c l i c a l   s c a n s   of  t h e   o u t p u t s   of  t h e   s e n s o r   means   ( 3 , 4 ) ,  

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

p r o d u c i n g   a t   a  p r e - a r r a n g e d   o u t p u t   ( 0 ) ,   a  s e r i a l   s i g n a l  

(A)  c o m p r i s i n g   a  p l u r a l i t y   of  t w o - l e v e l   s i g n a l   p o r t i o n s ,  

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

a t   t h e   o u t p u t   of  a  r e s p e c t i v e   s e n s o r   means   ( 3 , 4 ) ,  

and  in  t h a t   i t   f u r t h e r   i n c l u d e s   a  s e p a r a t e   s i g n a l l i n g  

d e v i c e   (2)  w h i c h   i s   e l e c t r i c a l l y   c o n n e c t i b l e   to   t h e  

i n t e r r o g a t i o n   means   ( 5 , 6 )   f o r   c o n v e r t i n g   t h e   s u c c e s s i v e  

p o r t i o n s   of  t h e   s e r i a l   s i g n a l   (A)  i n t o   c o r r e s p o n d i n g  

p e r c e p t i b l e   s i g n a l s .  

2.  D e v i c e   a c c o r d i n g   t o  C l a i m   1,  f o r   a  c o n t r o l   s y s t e m  

in  w h i c h   t h e   e l e c t r o n i c   m o n i t o r i n g   and  c o n t r o l   u n i t  

(3)  i s   p r e s e t   to  p r o d u c e   a t   i t s   o u t p u t s   t w o - l e v e l   c o n t r o l  

s i g n a l s   f o r   t h e   a c t u a t i n g   means   (8)  and  f o r   s i g n a l l i n g  

d e v i c e s   ( 9 ) , c h a r a c t e r i s e d   in  t h a t   t he   i n t e r r o g a t i o n  

means   ( 5 , 6 )   a r e   p r e s e t   to  c a r r y   ou t   a  s u c c e s s i o n   o f  

s e q u e n t i a l   c y c l i c a l   s c a n s   of  t h e   o u t p u t s   of  t h e   s e n s o r  

m e a n s ( 3 , 4 )   and  of  one  or  more  o u t p u t s   of  t h e   m o n i t o r i n g  

and  c o n t r o l   u n i t   ( 5 ) ,   and  to  g e n e r a t e   and  o u t p u t   a  



a  s e r i a l   s i g n a l   (A)  c o m p r i s i n g   s u c c e s s i v e   t w o - l e v e l  

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

s i g n a l   o u t p u t   by  a  r e s p e c t i v e   s e n s o r   means   ( 3 , 4 )   o r  

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

u n i t   ( 5 ) .  

3.  D e v i c e   a c c o r d i n g   to  C l a i m   1  or  C l a i m   2,  c h a r a c t e r i s e d  

in  t h a t   t h e   s i g n a l l i n g   d e v i c e   (2)  c o m p r i s e s   d i s p l a y  

means   (D1-  Dn)  f o r   p r o v i d i n g   v i s u a l   i n d i c a t i o n s  

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

s i g n a l   ( A ) .  

4.  D e v i c e   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   t h e   s i g n a l l i n g   d e v i c e   (2)  c o m p r i s e s   a  s e r i e s /  

p a r a l l e l   c o n v e r t o r   (10)   c o n n e c t i b l e   a t   i t s   i n p u t   t o  

t h e   p r e - a r r a n g e d   o u t p u t   (0)  of  t h e   i n t e r r o g a t i o n   m e a n s  

( 5 , 6 ) ,   and  a  p l u r a l i t y   of  l i g h t - e m i t t i n g   d i o d e s  

(D1-Dn)   c o n n e c t e d   t o ,   and  c o n t r o l l e d   by,   r e s p e c t i v e  

o u t p u t s   of  t h e   s e r i e s / p a r a l l e l   c o n v e r t o r   ( 1 9 ) .  

5.  D e v i c e   a c c o r d i n g   to  C l a i m   4,  c h a r a c t e r i s e d   i n  

t h a t   t h e   i n t e r r o g a t i o n   means   ( 5 , 6 )   can  g e n e r a t e   a  s e r i a l  

s i g n a l   (A)  of  w h i c h   t h e   i n d i v i d u a l   p o r t i o n s   have   a n  

i d e n t i c a l   d u r a t i o n   (T)  and  c o m p r i s e   a  f i r s t   " h i g h "  

l e v e l   p a r t   f o l l o w e d   by  a  s e c o n d   " low"   l e v e l   p a r t ,   t h e  

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

( t l   or  t2 )   when  t h e   s e r i a l   s i g n a l   p o r t i o n   i n d i c a t e s  

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

means   ( 3 , 4 )   or  b y t h e   c o r r e s p o n d i n g   o u t p u t   of  t h e   m o n i t o r -  

ing   and  c o n t r o l   u n i t   (5)  o c c u r s   a t   t h e   f i r s t   or  s e c o n d  

l e v e l ,  



and  in  t h a t   t h e   s i g n a l l i n g   d e v i c e   (2)  i n c l u d e s   a  m o n o -  
s t a b l e   c i r c u i t   ( 1 1 ) ,   t he   c o n t r o l   i n p u t   of  w h i c h   i s  

c o n n e c t i b l e   to  t h e   p r e - a r r a n g e d   o u t p u t   (0)  of  t h e   i n t e r r -  

o g a t i o n   means   (5,   6)  and  t he   o u t p u t   of  w h i c h   i s   c o n n e c t e d  

to  t h e   c o n v e r s i o n   c o n t r o l   i n p u t   ( 1 0 a )   of  t h e   s e r i e s /  

p a r a l l e l   c o n v e r t o r   ( 1 0 ) ;  

s a i d   m o n o s t a b l e   c i r c u i t   (11)  b e i n g   p r e s e t   to   o u t p u t  

a  s i g n a l   (B)  h a v i n g   a  d u r a t i o n   ( t 3 )   b e t w e e n   s a i d   f i r s t  

and  s e c o n d   d u r a t i o n s   ( t l ,   t 2 ) .  

6.  D e v i c e   a c c o r d i n g   to  any  of  t h e   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 s e d   in   t h a t   t h e   i n t e r r o g a t i o n   means   c o m p r i s e  

t h e   m i c r o c o m p u t e r   (6)  of  t h e   m o n i t o r i n g   and  c o n t r o l  

u n i t   ( 5 ) .  
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