
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 0 0   8 1 8  

A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  78300202.5 

©  Date  of  filing:  26.07.78 

©  int.  ci.2:  B  60  C  2 3 / 0 4  
/ / G   01  L  9 /14,   G  08  B  2 3 / 0 0  

®  Priority:  04.06.77  AU  1103/77  ©  Applicant:  Gaertner,  Oswald  Peter 
43  Cambridge  Road  Moorooibark 
Victoria  3138(AU) 

©  Date  of  publication  of  application: 
21.02.79  Bulletin  79/4  ©  Inventor:  Gaertner,  Oswald  Peter 

43  Cambridge  Road  Moorooibark 
©  Designated  contracting  states:  Victoria  3138(AU) 

BE  CH  DE  FR  GB  LU  ML  SE 
©  Representative:  Richards,  David  John  et  al. 

Page,  White  &  Farrer  27,  Chancery  Lane 
London,  WC2A  1NT(GB) 

©  Tyre  pressure  monitoring  system. 

<  

00 

00 

o  
o  
o  

(£)  The  invention  relates  to  a  tyre  pressure  monitoring  sys- 
tem  for  vehicles  having  pneumatic  or  hydraulic  tyres.  The 
system  includes  an  enclosed  magnet  (18)  pivotally  mounted 
on  the  wheel  of  the  vehicle  and  connected  to  the  tyre  so  as  to 
pivot  about  an  axis  (1  9)  located  mid-way  between  the  poles  of 
the  magnet  in  response  to  changes  in  tyre  pressure.  A  pick-up 
coil  (21  )  is  mounted  on  the  vehicle  body  in  a  position  wherein 
the  magnet  passes  the  coil  during  each  rotation  of  the  wheel 
so  as  to  induce  an  electrical  signal  in  the  coil.  The  electrical 
signal  varies  according  to  the  angular  position  of  the  magnet 
relative  to  the  coil  during  each  pass.  An  electronic  circuit  in  the 
vehicle  cabin  is  connected  to  the  coil  and  analyses  the  signal 
to  determine  when  the  magnet  is  in  a  predetermined  angular 
position  indicating  that  the  pressure,  is  above  or  below  a 
predetermined  limit.  The  electronic  circuit  initiates  a  visual 
and  or  audible  alarm.  A  system  using  a  micro-processor  to 
provide  a  display  of  the  actual  tyre  pressure  is  also  men- 
tioned. 
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T h e   invention  relates  to  a tyro  pressure  monitoring  sys- 
tem  for  vehicles  having  pneumatic  or  hydraulic  tyres.  The 
system  includes  an  enclosed  magnet  (18)  pivotally  mounted 
on  the  wheel  of  the  vehicle  and  connected  to  the  tyre  so  as  to 
pivot,  about an  axis  (19)  located  mid-way  between  the  poles  of 
the  magnet,  in  response  to  changes  in  tyre  pressure.  A  pick-up 
coil  (21)  is  mounted  on  the  vehicle  body  in  a  position  wherein 
the  magnet  passes  the  coil  during  each  rotation  of  the  wheel 
so  as  to  induce  an  electrical  signal  in  the  coil.  The  electrical 
signal  varies  according  to  the  angular  position  of  the  magnet 
relative  to  the  coil  during  each  pass.  An  electronic  circuit  in  the 
vehicle  cabin  is  connected  to  the  coil  and  analyses  the  signal 
to  determine  when  the  magnet  is  in  a  predetermined  angular 
position  indicating  that  the  pressure,  is  above  or  below  a 
predetermined  limit.  The  electronic  circuit  initiates  a  visual 
and  or  audible  alarm.  A  system  using  a  micro-processor  to 
provide  a  display  of  the  actual  tyre  pressure  is  also  men- 
tioned. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  t y r e   p r e s s u r e   m o n i t o r i n g  

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

d e v i c e   s u i t a b l e   f o r   u s e   on  v e h i c l e s   to   p r o v i d e   an  i n d i c a -  

t i o n   a t   a  r e m o t e   l o c a t i o n   on  t h e   v e h i c l e   when  t h e   t y r e  

p r e s s u r e   i s   o u t s i d e   p r e d e t e r m i n e d   l i m i t s .   The  i n v e n t i o n  

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

t h e r e   a r e   many  w h e e l s   i n c l u d i n g   d u a l   w h e e l   a r r a n g e m e n t s  

w h i c h   make  i t   v e r y   d i f f i c u l t   to   c h e c k   f o r   u n d e r i n f l a t e d  

t y r e s ,   p a r t i c u l a r l y   by  a  v i s u a l   i n s p e c t i o n .  

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

of   some  means   f o r   t r a n s m i t t i n g   a  m e a s u r e   of   t h e   t y r e  

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

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

f a l l   i n   p r e s s u r e ,   may  be  e v i d e n t   to  t h e   d r i v e r   qf   the4t 

v e h i c l e .   One  way  of   t r a n s m i t t i n g   t h e   s i g n a l   i s   by  m e a n s  

of   r a d i o   f r e q u e n c y   ( r . f . )   t r a n s m i t t e r s   l o c a t e d   on  t h e  

w h e e l s   and   c a p a b l e   of   t r a n s m i t t i n g   s i g n a l s   to   r e c e i v e r s  

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

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

a r i s e .   Fo r   e x a m p l e ,   i t   i s   n e c e s s a r y   to   p r o v i d e   a  p o w e r  

s u p p l y   on  t h e   w h e e l s   f o r   t h e   t r a n s m i t t e r s   and  as  t h i s  

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

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

them  a g a i n s t   t h e   o b v i o u s   h a z a r d s   of   a  w h e e l   m o u n t i n g .  

F u r t h e r m o r e   an  a r r a n g e m e n t   u s i n g   r . f .   t r a n s m i s s i o n   i s   s u s -  

c e p t i b l e   to  i n t e r f e r e n c e .  



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

to   p r o v i d e   an  i n d i c a t i o n   to   t h e   d r i v e r   a t   l e a s t   when  t y r e  

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

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

a b o v e .  

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

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

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

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

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

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

b o d y   o f  s a i d   v e h i c l e   so  as  to   p r o v i d e   an  i n d i c a t i o n   a t  

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

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

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

h y d r a u l i c a l l y   c o n n e c t e d   to   s a i d   t y r e   so  as  t o   a s s u m e   d i f f e r -  

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

s a i d   p r e s s u r e ,   s a i d   p i c k - u p   c o i l   b e i n g   m o u n t e d   on  s a i d   b o d y  

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

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

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

s a i d   i n d i c a t i n g   means   b e i n g   a d a p t e d   to   r e c e i v e   s a i d   e l e c -  

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

i n d i c a t i o n .  

In   o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more   r e a d i l y   u n d e r -  

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

r e f e r e n c e   t o   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   a  s e c t i o n a l   v i e w   o f   a  m a g n e t   and  a s s o c l a -  

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

F i g u r e  2  i s   a  s i m p l i f i e d   c i r c u i t   b l o c k   d i a g r a m   of  a  

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

p i c k - u p   c o i l   o f   t h e   s y s t e m   a n d  

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

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

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

i n   t h e   c i r c u i t  o f   F i g .   2  l a b e l l e d   to   c o r r e s p o n d   w i t h   t h e  

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

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

T - p i e c e   ( n o   s h o w n )   w h i c h   i s   a d a p t e d   to   c o n n e c t   to  a  c o n -  

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

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

p r e s s u r e   hose   as  w e l l  i s   s e c o n d   c o n n e c t i o n   f o r  a   s u p p l y  

h o s e   o r   p i p e   13  to   t h e   m a e n t   m o u n t i n g   b l o c k   10  shown  i n  

F i g .   1 .  

The  m a g n e t   m o u n t i n g   b l o c h  1 0   i s   a r r a n g e d   on  t h e   i n s i d e  

of   t h e   v e h i c l e   w h e e l   ( n o t   s h o w n ) .  T h e   s u p p l y   h o s e   13  i s  

c o n n e c t e d   to   an  a d a p t o r   11  and   p a s s  t h r o u g h   t h e   v e h i c l e  

w h e e l   t o  t h e   T - p i e c e   p r e v i o u s l y   d e s c r   The  a d a p t o r   1 1  

t h r e a d a b l y   e n g a g e s   t h e   b l o c k   10  and  i n  d e s  a   b o r e   1 2  i n  

c o m m u n i c a t i o n   w i t h   t h e   i n s i d e   of   t h e   h o s  1 3 .   Thus  t h e  

p r e s s u r e   i n   t h e   b o r e   12  i s   e q u a l   to   t h e   t y r  p r e s s u r e .   A 

t o o t h r a c k   14  i s   s l i d a b l y   a r r a n g e d   i n   t h e   b l o c k  1 0   and  e x -  

t e n d s   i n t o   t h e   b o r e   12 .   The  t o o t h r a c k   14  h a s  i s t o n  o r  

s e a l   15  a t   one  end  t h e r e o f   w h i c h   i s   l o c a t e d   in   t h e  b o r e   1 2  

of   t h e   a d a p t o r   11  so  as  to  f o r m   a  s e a l  p r e v e n t i n g   e a s e  



of   p r e s s u r e   t h r o u g h   to   t h e   o t h e r   end  o f   t h e   t o o t h r a c k .   T h e  

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

s p r i n g   16  and  t h e   t e n s i o n   o f   t h e   s p r i n g   i s   a d j u s t a b l e   b y  

means   o f   an  a d j u s t i n g   cap  17 .   A  s m a l l   b a r   m a g n e t   18  i s  

r o t a b l y   m o u n t e d   r e l a t i v e   to   the   b l o c k   i n   a  c a v i t y   35  f o r m e d  

i n   t h e   b l o c k .   The  m a g n e t   i s   a d a p t e d   to   r o t a t e   a b o u t   an  a x i s  

19  when   t h e   t o o t h r a c k   14  moves   l o n g i t u d i n a l l y   i n   t h e   b o r e .  

The  m a g n e t   18  i s   m o u n t e d   on  a  cock   20  w h i c h   e n g a g e s   t h e  

t o o t h r a c k   14  f o r   t h i s   p u r p o s e .  

The  m a g n e t   m o u n t i n g   b l o c k   10  i s   a f f i x e d   to   a  v e h i c l e  

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

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

by  t h e   d o t t e d   l i n e s   21  a d j a c e n t   t h e   c a v i t y   35  a t   one  p o i n t  

d u r i n g  i t s   r o t a t i o n   as  s h o w n   i n   F i g .   1.  The  p i c k - u p   c o i l   2 1  

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

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

b l o c k   10  and  s u f f i c i e n t l y   c l o s e   to   t h e   p a t h   of  m o v e m e n t   o f  

s a i d   b l o c k   10  to   c a u s e   an  e l e c t r i c a l   s i g n a l   to   be  i n d u c e d   i n  

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

I t   w i l l   be  a p p a r e n t   t h a t   p r e s s u r e   i n   t h e   b o r e   12  a c t -  

i n g   a g a i n s t   p i s t o n   15  f o r c e s   t h e   t o o t h r a c k   14  a g a i n s t   t h e  

s p r i n g   16  to   r o t a t e   t h e   b a r   m a g n e t   18  to   a  p a r t i c u l a r  

a n g u l a r   p o s i t i o n   p e c u l i a r   to   t h e   p r e s s u r e   i n   t he   b o r e   1 2 .  

Thus  t h e   a n g u l a r   p o s i t i o n   o f   t h e   m a g n e t   18  i s   a  m e a s u r e   o f  

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

c a u s e   a  d i f f e r e n t   e l e c t r i c a l   s i g n a l   to   be  i n d u c e d   i n   t h e  

p i c k - u p   c o i l   21  as  t h e   m a g n e t   p a s s e s   t h e r e b y   d u r i n g   r o t a t i o n  

o f   t h e   w h e e l .  

R e f e r e n c e   s h o u l d   now  be  made  t o   F i g .   2  w h i c h   i s   a  



c i r c u i t   b l o c k   d i a g r a m   of   an  e l e c t r o n i c   l o g i c   c i r c u i t   c o n -  

n e c t e d   to   t h e   p i c k - u p   c o i l   21  to   i n t e r p r e t   s i g n a l s   i n d u c e d  

by  t h e   m a g n e t   18 .   The  c i r c u i t   c o m p r i s e s   two  v o l t a g e   c o m p a -  

r a t o r s   or   o p e r a t i o n a l   a m p l i f i e r s   22  and  23  r e s p e c t i v e l y  

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

22  w o r k s   i n   a  n o n - i n v e r t i n g   c o n d i t i o n   and  has   an  o u t p u t   B 

w h i l s t   t h e   o t h e r   c o m p a r a t o r   2 3  w o r k s   i n   an  i n v e r t i n g   c o n -  

d i t i o n   w i t h   an  o u t p u t   C.  I n f o r m a t i o n   f rom  e a c h   c o m p a r a t o r  

i s   f e d   v i a   a  r e s p e c t i v e  i n v e r t e r   to   t i m e r s   24  and  25  r e s -  

p e c t i v e l y .   The  t i m e r s   24  and  25  s t o r e   t h e  i n f o r m a t i o n   f o r  

a  b r i e f   moment   to   a l l o w   AND  g a t e   26  and  AND  g a t e   27  to   c o m -  

p a r e   t h e   i n f o r m a t i o n   w i t h   i t s   c o u n t e r p a r t .   A  g r e e n   l i g h t   2 8  

i s   c o n n e c t e d   to   t h e   o u t p u t   E  of   t i m e r   25  and  w i l l   f l a s h   e a c h  

t i m e   t h e   m a g n e t   28  p a s s e s   t h e   p i c k - u p   c o i l   21  r e g a r d l e s s   o f  

t h e   p o s i t i o n   of   t h e   m a g n e t   and  i n d i c a t e s   t h a t   t h e   s y s t e m   i s  

i n   o r d e r .   The  o u t p u t   o f   g a t e   26  i s   c o n n e c t e d   to   t he   s e t  

i n p u t   o f   an  RS  f l i p - f l o p   29  and   o u t p u t   o f   g a t e   27  i s   c o n -  

n e c t e d   t o   t h e   r e s e t   i n p u t   of   t h e   same  f l i p - f l o p .  

A  r e s e t   s w i t c h   30  i s   c o n n e c t e d   to   t h e   o u t p u t   Q  o f  

t h e   f l i p - f l o p   29.   The  o u t p u t   Q  o f  t h e   RS  f l i p - f l o p   29  i s  

a l s o   u s e d   to   c o n t r o l   a  r e d   l i g h t   31  to   p r o v i d e   a  v i s u a l  

a l a r m   when  a b n o r m a l   c o n d i t i o n s   e x i s t   and  i s   a l s o   c o n n e c t e d  

to   an  OR  g a t e   32,   t h e   o u t p u t   o f   w h i c h   i s   c o n n e c t e d   to   a n  

a u d i b l e   a l a r m   33  w h i c h   may  be  s w i t c h e d   o f f   i f   so  d e s i r e d  

by  means   o f   s w i t c h   34.  O t h e r   i n l e t s   36  to   OR  g a t e   32  a r e  

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

v e h i c l e .  

R e f e r e n c e   s h o u l d   now  be  made  to   F i g .   3  w h i c h   shows  a  

s e r i e s   of   g r a p h s   l a b e l l e d   by  c a p i t a l   l e t t e r s   i n d i c a t i n g  



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

p o i n t s   i n   t h e   c i r c u i t   o f   F i g .   2.  At  t h e   t o p   of   F i g .   3  

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

p o s i t i o n s   1  to   4  o f   t h e   m a g n e t   18  and   a c o o r d i n g   to   t h i s  

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

p r e s s u r e s   t o   be  r e c o g n i s e d   by  t h e   c i r c u i t   o f   F i g .   2.  T h e  

f o u r   p o s i t i o n s   of   t h e   m a g n e t   18  a r e   as  f o l l o w s :  

P o s i t i o n   1  -   o v e r   p r e s s u r e  

P o s i t i o n   2  -   n o r m a l   p r e s s u r e  

P o s i t i o n   3  -   low  p r e s s u r e .  

P o s i t i o n   4  -   c o m p l e t e   l o s s   o f   p r e s s u r e .  

As  i s   a p p a r e n t   f r o m   t h e   g r a p h s   of   F i g .   3  t h e   d i g i t a l  

p u l s e s   a t   t h e   f l i p - f l o p   29  f o r   t h e   a b o v e   p o s i t i o n s   o f  m a g n e t  

18  a r e   as  f o l l o w s :  

P o s i t i o n   1  -   t h e   s e t   p u l s e   i s   f o l l o w e d   by  a  r e s e t  

p u l s e  

P o s i t i o n   2  -   no  s e t   p u l s e   i s   p r e s e n t .  

P o s i t i o n   3  -   t h e   r e s e t   p u l s e   a r r i v e s   a t   t h e f l i p -  

f l o p   b e f o r e   t h e   s e t   p u l s e   and  c o n s e -  

q u e n t l y   i t   w i l l   o n l y   r e s e t   f o r   a  b r : . e f  

moment   a t   t h e   n e x t   r e v o l u t i o n   of   t h e  

w h e e l .  

P o s i t i o n   4  -   no  r e s e t   p u l s e   i s   p r e s e n t .  

The  two  g r a p h s   Q  and   Q1  f o r   o u t p u t   of  t h e   f l i p - f l o p  

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

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

I t   w i l l   be  a p p a r e n t   f r o m   t h e   a b o v e   t h a t   u n d e r   n o r m a l  

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

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



t h e   p r e s s u r e   i n   t h e   t y r e   i n c r e a s e   to   an  o v e r - p r s s u r e  

c o n d i t i o n   s u c h   t h a t   t h e   m a g n e t   18  a s s u m e s   p o s i t i o n   1  t h e  

r e d   l i g h t   31  w i l l   f l a s h   c o n t i n u a l l y   a l o n g   w i t h   t h e   g r e e n  

l i g h t   28  and   t h e   a u d i b l e   a l a r m   w i l l   s o u n d   p r o v i d e d   t h e  

s w i t c h   34  i s   i n   t h e   c l o s e d   c o n d i t i o n .   A c c o r d i n g   to  a  m o d -  

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

f o r   t e s t   p u r p o s e s .   S h o u l d   t h e   v e h i c l e   come  to  a  h a l t   i n  

t h e   a l a r m   s t a t e   t h e   r e s e t   b u t t o n   30  i s   u s e d   to  r e s e t   t h e  

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

i o n   2  t h e r e   i s   no  s e t   p u l s e   p r e s e n t   a t   S  and  t h e r e f o r e  

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

c o n d i t i o n s .   In   p o s i t i o n   3  t h e   r e d   l i g h t   a g a i n   f l a s h e s   i n -  

d i c a t i n g   an  a l a r m   c o n d i t i o n   and  i n   p o s i t i o n   4  t h e r e   i s   n o  

r e s e t   p u l s e   p r e s e n t   and   t h u s   t h e   r e d   l i g h t   31  r e m a i n s   o n  

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

p o s i t i o n s   1  and  3,  t h a t   i s ,   o v e r   p r e s s u r e   and  low  p r e s s u r e  

by  t h e   d i f f e r e n c e  i n   "on"   a n d  " o f f "   t i m e   of   t h e   f l a s h i n g  

r e d   l i g h t   and   a u d i b l e   a l a r m ,   as  i s   a p p a r e n t   f rom  t h e   g r a p h s  

of   F i g .   3 .  

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

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

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

p r e s s u r e   b e l o w   a  p r e d e t e r m i n e d   min imum  and  t h u s   t h e   m a g -  

n e t   18  n e e d   o n l y   move  b e t w e e n   two  p o s i t i o n s ,   s a y   p o s i t i o n s  

2  and  3  i n   F i g .   3.  In   o t h e r   w o r d s   t h e   m a g n e t   18  i s   o n l y  

r e q u i r e d   to  move  t h r o u g h  i   t u r n   and  t h u s   t h e   a r r a n g e m e n t  

f o r   r o t a t i n g   or   p i v o t i n g   t h e   m a g n e t   may  b e  s i m p l i f i e d   t o  

a  m e c h a n i c a l   l e v e r   r a t h e r   t h a n  t h e   t o o t h r a c k .   The  d e t e c -  

t i n g   c i r c u i t r y   w o u l d   a l s o   b e c o m e   r e l a t i v e l y   more   s i m p l e .  



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

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

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

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

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

o u t p u t s   f r o m   a  n u m b e r   of  p i c k - u p   c o i l s   l o c a t e d   a d j a c e n t  

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

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

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

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

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

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

t h e   n e e d   to   t i m e   m u l t i p l e x   may  d i s a p p e a r .  

I t   s h o u l d   be  a p p a r e n t   t h a t   t h e   s y s t e m   of   t h i s   i n v e n -  

t i o n   p r o v i d e s ,   i n t e r   a l i a ,   a  m o s t   c o n v e n i e n t   means   f o r  

t r a n s f e r r i n g   a  s i g n a l   f r o m   a  r o t a t i n g   w h e e l   t o   t h e   s t a t i o n -  

a r y   v e h i c l e   b o d y .   Of  c o u r s e , . t h e   c a v i t y   20  i s   s e a l e d   by  a  

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

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

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

h a z a r d s   of   a  w h e e l   m o u n t i n g .   A  s u i t a b l e   c l i p   o r   b r a c k e t  

( n o t   s h o w n )   may  be  w e l d e d   o r   o t h e r w i s e   a t t a c h e d   t o   t h e  

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

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

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

m o s t   l a r g e   m o t o r   t r a n s p o r t s .   In   t h i s   s i t u a t i o n   b o t h  

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

so  as  to   e n a b l e   t h e   a s s o c i a t e d   p i c k - u p   c o i l   to   be  m o u n t e d  



c l o s e l y   t h e r e b y .   In   many  c a s e s   i t   i s   n e c e s s a r y   to   t r a n s -  

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

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

as  to  e n a b l e   r e l o c a t i o n   on  t h e   o t h e r   w h e e l .   In   a  d u a l  

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

one  p i c k - u p   c o i l   f o r   t h e   two  or  more   m a g n e t s ,   i n   w h i c h  

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

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

o f   wheels .   In   t h e   c a s e   of   a  s i n g l e   w h e e l   of   c o u r s e   t h e r e  

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

w h e e l   and  t h u s   t h e   f a u l t y   w h e e l   can   be  i m m e d i a t e l y   i s o -  

l a t e d .  

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

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

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

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

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

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

much  d i f f i c u l t y .  



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

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

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

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

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

s i g n a l s   t o   i n d i c a t i n g   means   on  t h e  b o d y   of  s a i d   v e h i c l e  

so  as  to   p r o v i d e   an  i n d i c a t i o n   a t   l e a s t   when  s a i d   t y r e  

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

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

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

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

t o   a  p i c k - u p   c o i l   d e p e n d e n t   u p o n   s a i d   p r e s s u r e ,   s a i d  

p i c k - u p   c o i l   b e i n g   m o u n t e d   on  s a i d   b o d y   i n   a  p o s i t i o n   s u c h  

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

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

s a i d   c o i l   d e p e n d e n t   u p o n   s a i d   p o s i t i o n ,   s a i d   i n d i c a t i n g  

means   b e i n g   a d a p t e d   to   r e c e i v e  s a i d   e l e c t r i c a l   s i g n a l s  

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

2.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m  a s   d e f i n e d   i n  

C l a i m   1,  c h a r a c t e r i s e d   i n   t h a t ,   s a i d   m a g n e t   i s   p i v o t a l l y  

m o u n t e d   on  s a i d   w h e e l   a b o u t   an  a x i s   b e t w e e n   t h e   p o l e s   o f  

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

e n t   p o s i t i o n s   w h i c h   move  one  p o l e   a w a y  f r o m   s a i d   p i c k - u p  

c o i l   and  t h e   o t h e r   p o l e   c l o s e r   to   s a i d   p i c k - u p   c o i l   so  a s  

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



3.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n  

C l a i m   2,  c h a r a c t e r i s e d   i n   t h a t ,   a  p i s t o n   a r r a n g e m e n t   i s  

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

t y r e   so  as  to   move  l o n g i t u d i n a l l y   i n   a  b o r e   a c c o r d i n g   t o  

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

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

s a i d   m a g n e t   so  as  to   c a u s e   s a i d   p i v o t a l   m o v e m e n t .  

4.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n  

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 ,   s a i d   m e c h a n i c a l   c o n n e c t i o n  

c o m p r i s e s   a  t o o t h r a c k   a d a p t e d   to   move  w i t h   s a i d   p i s t o n  

and  b e i n g   i n   e n g a g e m e n t   w i t h   a  cock   a f f i x e d   to   s a i d   m a g n e t .  

5.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n  

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   s a i d   m e c h a n i c a l   c o n n e c t i o n  

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

m a g n e t .  

6.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n   a n y  

one  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   i n   t h a t   s a i d  

p r e s s u r e   i s   p n e u m a t i c   p r e s s u r e   and  s a i d   i n d i c a t i n g   m e a n s  

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

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

means   when  s a i d   p r e s s u r e   i s   b e l o w   s a i d   p r e d e t e r m i n e d  

min imum  or   a b o v e   a  p r e d e t e r m i n e d   m a x i m u m .  

7.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n  

C l a i m   6,  c h a r a c t e r i s e d   i n   t h a t   s a i d   i n d i c a t i o n   c o m p r i s e s  

an  a u d i b l e   and  v i s u a l   a l a r m .  



8.  A  t y r e   p r e s s u r e   m o n i t o r i n g   s y s t e m   as  d e f i n e d   i n  

a n y  o n e  o f   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   i n   t h a t ,  

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

a t t a c h e d   t o   s a i d   w h e e l   so  as  to   e n a b l e   r e a d y   d e t a c h m e n t  

o f   s a i d   m o u n t i n g   b l o c k .  
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