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signals  to  provide  an  output  or  outputs  which  operate  an 
electric  circuit. 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  t e l e m e t r y   s y s t e m   f o r  

b u i l d i n g   s e r v i c e s .   The  i n v e n t i o n   is  p a r t i c u l a r l y ,   t h o u g h  

no t   e x c l u s i v e l y ,   fo r   use  in  c o n t r o l l i n g   the   s u p p l y   o f  

e l e c t r i c a l   power   to  an  e l e c t r i c a l   u n i t   ( e . g .   l u m i n a i r e s ,  

h e a t i n g ,   e t c )   or  for   use  in  m o n i t o r i n g   a  c o n d i t i o n   o r  

c o n d i t i o n s   w i t h i n   a  b u i l d i n g   ( e . g .   a  f i r e   a l a r m ) .  

Known  t e l e m e t r y   s y s t e m s   for   b u i l d i n g   s e r v i c e s  

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

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

i n s t a l l a t i o n ;   or  c o m p r i s e   n u m e r o u s   c a b l e   r uns   b e t w e e n  

o u t s t a t i o n s   w h i c h   a re   i n t e r c o n n e c t e d   by  a n o t h e r   t ype   o f  

t e l e m e t r y   s y s t e m   which   is  e x p e n s i v e   in  t e rms   o f  

s u b s t a t i o n s ;   or  are   such  t h a t   o n l y   one  t r a n s m i t t e r   c a n  

o p e r a t e   one  r e c e i v e r   which   r e q u i r e s   a r b i t r a t i o n   b e t w e e n  

t r a n s m i t t e r s   and  has  no  g u a r a n t e e d   a c c e s s   t i m e ;   or  a  

c o m b i n a t i o n  o f   two  or  more  of  the   a b o v e .  

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

for   b u i l d i n g   s e r v i c e s   c o m p r i s e s   at  l e a s t   one  t r a n s m i t t e r  

c o n n e c t e d   by  a  low  v o l t a g e   e l e c t r i c   c a b l e   to  at   l e a s t   o n e  

r e c e i v e r ,   t h e   or  each   t r a n s m i t t e r   a c t i n g   on  a  command  f r o m  

a c t u a t i n g   means  to   t r a n s m i t   or  mod i fy   a  s i g n a l   or  s i g n a l s  

v i a   t h e   low  v o l t a g e   c a b l e   to  the   or  each  r e c e i v e r ,   t he   o r  

each  r e c e i v e r   a c t i n g   on  the  r e c e i v e d   s i g n a l   or  s i g n a l s   t o  

p r o v i d e   an  o u t p u t   or  o u t p u t s   which   o p e r a t e   an  e l e c t r i c  

c i r c u i t .  

The  low  v o l t a g e   c a b l e   p r e f e r a b l y   c o m p r i s e s   a t  

l e a s t   f o u r   c o r e s ,   one  of  which   s u p p l i e s   power  to  the  o r  

each   t r a n s m i t t e r   and  to  the  or  each  r e c e i v e r   at  a  l o w  



v o l t a g e .   A  s e c o n d   c o r e   is   fo r   t he   s i g n a l s   f r o m  

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

s y n c h r o n i s e d   p u l s e   t r a i n s ,   and  the   f o u r t h   a c t s   as  a  common 

f o r   t he   o t h e r s .  

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

p u l s e   t r a i n s   to  t h e   or  e a c h   t r a n s m i t t e r   and  to  the   or  e a c h  

r e c e i v e r ,   e a c h   t r a i n   b e i n g   an  e x a c t   number   of  p u l s e s   o f  

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

d i s t i n g u i s h i n g   t he   s t a r t   of  each   t r a i n .   The  or  e a c h  

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

r e c e i v e r )   h a s   an  a s s o c i a t e d   p u l s e   in  t he   t r a i n   ( a n  

a d d r e s s ) .   W h e n  a   t r a n s m i t t e r   r e c e i v e s   a  command  ( e . g .   ON, 

OFF,  e t c )   i t   a w a i t s   t h e   s t a r t   of  the   n e x t   p u l s e   t r a i n ,  

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

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

t r a i n .   When  t h e   r e c e i v e r   w h i c h   a l s o   c o u n t s   p u l s e s   on  t h e  

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

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

command.   The  l e n g t h   of   t he   s i g n a l   p u l s e   w i t h   r e s p e c t   t o  

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

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

A l t e r n a t i v e l y   t h e   p o l a r i t y   or  m a g n i t u d e   of  the   s i g n a l  

p u l s e   d i s t i n g u i s h e s   b e t w e e n   d i f f e r e n t   commands .   A 

p r e d e t e r m i n e d   s e q u e n c e   of   command  s i g n a l   p u l s e s   p r e f e r a b l y  

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

The  a d d r e s s   f o r   t he   or  each   t r a n s m i t t e r   and  t h e  

or  e a c h   r e c e i v e r   i s   p r e f e r a b l y   s e t   by  t r a c k   l i n k s   on  a  

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

c o d i n g   s w i t c h e s   in  t e m p o r a r y   l a t c h e s   by  means  of  a  



k e y b o a r d .  

The  or  each   t r a n s m i t t e r   and  the  or  each   r e c e i v e r  

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

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

i d e n t i t y   and  f u n c t i o n   of  wh ich   is  d e t e r m i n e d   by  t h e  

c o n n e c t i o n s   on  the   p r i n t e d   c i r c u i t   b o a r d .   T h e  

m i c r o c o m p u t e r   may  have   up  to  t w e n t y   d i f f e r e n t   f u n c t i o n s .  

P r e f e r a b l y   one  t r a n s m i t t e r   is  a s s o c i a t e d   w i t h  

one  o u t p u t   from  a  r e c e i v e r .   A l t e r n a t i v e l y   one  or  m o r e  

t h a n   one  t r a n s m i t t e r   may  be  a s s o c i a t e d   w i t h   one  or  m o r e  

t h a n   one  o u t p u t   from  a  r e c e i v e r .   The  or  each   t r a n s m i t t e r  

p r e f e r a b l y   has  more  t h a n   one  i n p u t .  

In  t he   c a s e   where   t he   t e l e m e t r y   s y s t e m   is  u s e d  

to  c o n t r o l   the   s u p p l y   of  e l e c t r i c   power  to  an  e l e c t r i c a l  

u n i t ,   p r e f e r a b l y   the   or  each   r e c e i v e r   p r o v i d e s   an  o u t p u t  

or  o u t p u t s   to  means  wh ich   c o n t r o l s   s a i d   s u p p l y .   T h e  

c o n t r o l l i n g   means  is  p r e f e r a b l y   r e l a y s   a n d / o r   c o n t a c t o r s  

a n d / o r   t r i a c s   wh ich   e i t h e r   s w i t c h   the  power  on  or  o f f ,  

a n d / o r   in  t he   c a se   of  t r i a c s   r e d u c e   or  i n c r e a s e   t he   p o w e r .  

P r e f e r a b l y   the   c o n t r o l l i n g   means  is  c o n n e c t e d   by  one  o r  

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

power  s u p p l y   r e a c h i n g   the  r e c e i v e r .   The  i s o l a t o r s   a r e  

p r e f e r a b l y   o p t i c a l   i s o l a t o r s   or  r e l a y s .   The  or  e a c h  

r e c e i v e r   can  have   any  number  of  o u t p u t s   bu t   p r e f e r a b l y   i t  

or  each   has   e i g h t   o u t p u t s   fo r   o n / o f f   s w i t c h i n g   o f  

l u m i n a i r e s ,   e t c . ,   or  one  o u t p u t   for   dimming  of  a  

l u m i n a i r e .   P r e f e r a b l y   each  o u t p u t   c o n t r o l s   the   p o w e r  

s u p p l y   to  e l e c t r i c a l   u n i t s   in  one  zone .   The  or  e a c h  

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



ON,  OFF,  REDUCE  POWER,  and  INCREASE  POWER  ( w h e r e   a  

r e c e i v e r   has   no  means   fo r   u n d e r s t a n d i n g   the   l a s t   t w o  

s i g n a l s   i t   w i l l   i g n o r e   t h e m ) .   In  t h i s   c a s e ,   t he   a c t u a t i n g  

means   f o r   t he   or  e ach   t r a n s m i t t e r   is   p r e f e r a b l y   a  m a n u a l l y  

o p e r a t e d   s w i t c h .   A l t e r n a t i v e l y   t he   a c t u a t i n g   means  for   a  

t r a n s m i t t e r   may  be  a  r e m o t e   c o n t r o l   d e v i c e   ( e . g .   by  i n f r a -  

r e d   c o n t r o l ) .   A  t r a n s m i t t e r   may  i n c o r p o r a t e   an  O N  -  

p r e d e t e r m i n e d   p a u s e  -   REDUCE  POWER -  OFF  f o r   c e r t a i n  

a p p l i c a t i o n s   ( e . g .   l u m i n a i r e s   on  s t a i r s ) .  

In  t he   c a s e   where   the   t e l e m e t r y   s y s t e m   i s  

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

b u i l d i n g ,   p r e f e r a b l y   t he   a c t u a t i n g   means  fo r   the   or  e a c h  

t r a n s m i t t e r   is   a  m o n i t o r i n g   d e v i c e .   The  m o n i t o r i n g   d e v i c e  

may  be  a  smoke  d e t e c t o r ,   f i r e   d e t e c t o r ,   i n t r u d e r   d e t e c t o r ,  

e t c . ,   d e p e n d e n t   on  t h e   n e e d s   of  t he   s y s t e m .   The  o u t p u t   o r  

o u t p u t s   f rom  t he   or  each   r e c e i v e r   a r e   p r e f e r a b l y   fed  to  a  

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

d e t e c t e d   or  to  means  w h i c h   is   a u t o m a t i c a l l y   a c t u a t e d   ( e . g .  

an  a l a r m ) .   P r e f e r a b l y   t he   d i s p l a y   d e v i c e   a l s o   i n d i c a t e s  

t h e   p o s i t i o n   ( t h a t   i s   the   l o c a t i o n   of  t he   t r a n s m i t t e r  

w h i c h   has   s e n t   or  m o d i f i e d   the   s i g n a l   to  t he   r e c e i v e r )   o f  

t h e   c o n d i t i o n .   Where  the   m o n i t o r i n g   d e v i c e   is  an  i n t r u d e r  

d e t e c t o r ,   t he   d e t e c t o r   may  be  a  beam  of  l i g h t   or  a  

m i c r o s w i t c h .   In  a l l   c a s e s   the   d i s p l a y   d e v i c e   may  i n c l u d e  

an  a u d i b l e   a l a r m .  

P r e f e r a b l y   a  c e n t r a l   c o n t r o l l e r ,   w h i c h   may  b e  

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

T h i s   i s   p a r t i c u l a r l y   u s e f u l   where   the   s y s t e m   is  used  f o r  

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



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

( e . g .   f o r   n o r m a l ,   s e c u r i t y ,   c l e a n i n g ,   e t c ) .  

This   i n v e n t i o n   has   n u m e r o u s   a d v a n t a g e s   over   t h e  

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

( e s p e c i a l l y   where   m u l t i p o i n t   s w i t c h i n g   is  r e q u i r e d ) .   I n  

t h e   c a se   of  power  s u p p l y   c o n t r o l ,   s m a l l e r   zones   are   e a s i e r  

to  i n s t a l l ,   and  can  e a s i l y   c h a n g e d   by  r e - a d d r e s s i n g   t h e  

t r a n s m i t t e r s   ( r a t h e r   t h a n   moving   the   power   c a b l e s ) ;   w h e r e  

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

means   of  a  hand  h e l d   a c t i v a t o r ,   t h e y   can  be  m o u n t e d  

a d j a c e n t   the   r e c e i v e r s ;   and  e n e r g y   m a n a g e m e n t   can  b e  

e a s i l y   and  c h e a p l y   i n c o r p o r a t e d .   In  a l l   c a s e s ,   t h e r e   i s  

r e s p o n s e   w i t h i n   t he   p e r i o d   of  a  p u l s e   t r a i n   ( t y p i c a l l y   1 

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

c o s t s   a re   r e d u c e d .   T h i s   i n v e n t i o n   can  a l s o   be  used  f o r  

h o t e l   m a n a g e m e n t ,   n u r s e   c a l l   s y s t e m s ,   e t c .  

This   i n v e n t i o n   is  f u r t h e r   i l l u s t r a t e d ,   b y  

way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to  the  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  d i a g r a m   of  p a r t   of  a  t e l e m e t r y  

s y s t e m   f o r   c o n t r o l l i n g   power   s u p p l y ;  

F i g u r e   2  is   a  d i a g r a m   of  p a r t   of  an  a l t e r n a t i v e  

t e l e m e t r y   for   c o n t r o l l i n g   power   s u p p l y ;   a n d  

F i g u r e   3  i s   a  d i a g r a m   of  p a r t   of  a  f u r t h e r  

t e l e m e t r y   s y s t e m   fo r   d e t e c t i n g   the   e x i s t e n c e   of  a  f i r e .  

R e f e r r i n g   to  F i g u r e   1,  the   d i a g r a m   i l l u s t r a t e s  

t h e   r e c e i v e r   1  of  a  t e l e m e t r y   s y s t e m   wh ich   is  used  for  t h e  

ON/OFF  c o n t r o l   of  e i g h t   o u t p u t s   2.  A  low  v o l t a g e   s i g n a l  

c a b l e   3  t r a n s m i t s   c o n t r o l   s i g n a l s   from  a  t r a n s m i t t e r   ( n o t  



s h o w n ) .   Each  o u t p u t   2  i s   c o n n e c t e d   v ia   an  i s o l a t o r   4  a n d  

r e l a y   5  to  an  e l e c t r i c a l   u n i t   6  ( e . g .   a  l u m i n a i r e   or  g r o u p  

of   l u m i n a i r e s ) .   Each  o u t p u t   has   an  a d d r e s s   number   (N, 

N+l ,   . . . . . )   w h i c h   on  r e c e i v i n g   a  c o r r e s p o n d i n g   s i g n a l   f r o m  

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

p o w e r   s u p p l y   fo r   e a c h   e l e c t r i c a l   u n i t   6  is  s u p p l i e d   by  a  

p o w e r   c a b l e   7 .  

An  a l t e r n a t i v e   a r r a n g e m e n t   is  shown  in  F i g u r e   2 

w h e r e   t h e   r e c e i v e r   8  has   a  s i n g l e   o u t p u t   t h r o u g h  

i s o l a t o r   9  to  a  t r i a c   10.  On  r e c e i v i n g   a  s i g n a l   from  a  

t r a n s m i t t e r   ( n o t   shown)   t h r o u g h   t h e   low  v o l t a g e   s i g n a l  

c a b l e   11,  t he   power   s u p p l y   t h r o u g h   the   power   c a b l e   12  t o  

an  i n c a n d e s c e n t   lamp  13  i s   v a r i e d .  

The  m o n i t o r i n g   s y s t e m   shown  in  F i g u r e   3 

c o m p r i s e s   t r a n s m i t t e r s   14,   15,  16  c o n n e c t e d   by  a  f o u r   c o r e  

low  v o l t a g e   s i g n a l   c a b l e   17  to  c o r r e s p o n d i n g   r e c e i v e r s   1 8 ,  

19,   20.  Each  t r a n s m i t t e r   14,  15,  16  is   c o n n e c t e d   to  s m o k e  

d e t e c t o r s   21  or  h e a t   s e n s o r s   22  or  b o t h .   When  a  f i r e   i s  

d e t e c t e d   a  s i g n a l   is  s e n t   v i a   t he   c a b l e   17  to  t h e  

c o r r e s p o n d i n g   r e c e i v e r   18,  19,  20  w h i c h   i n d i c a t e s   t h e  

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

23  or  t r i g g e r i n g   a  d i s p l a y   d e v i c e   2 4 .  



1.  A  t e l e m e t r y   s y s t e m   for   b u i l d i n g   s e r v i c e s  

c o m p r i s e s   at  l e a s t   one  t r a n s m i t t e r   c o n n e c t e d   by  a  l o w  

v o l t a g e   e l e c t r i c   c a b l e   to  at  l e a s t   one  r e c e i v e r ,   the   o r  

e a c h   t r a n s m i t t e r   a c t i n g   on  a  command  from  a c t u a t i n g   m e a n s  

to  t r a n s m i t   or  m o d i f y   a  s i g n a l   or  s i g n a l s   v i a   t he   l o w  

v o l t a g e   c a b l e   to  t he   or  each   r e c e i v e r ,   the   or  e a c h  

r e c e i v e r   a c t i n g   on  the   r e c e i v e d   s i g n a l   or  s i g n a l s   t o  

p r o v i d e   an  o u t p u t   or  o u t p u t s   which   o p e r a t e   an  e l e c t r i c  

c i r c u i t .  

2.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   1 ,  

w h e r e i n   t he   low  v o l t a g e   c a b l e   c o m p r i s e s   at  l e a s t   f o u r  

c o r e s ,   a  f i r s t   of  w h i c h   s u p p l i e s   power  to  the  or  e a c h  

t r a n s m i t t e r   and  to  t he   or  each   r e c e i v e r   at   a  low  v o l t a g e ,  

a  s e c o n d   of  which   t r a n s m i t s   the  s i g n a l s   from  the   or  e a c h  

t r a n s m i t t e r   to  the   or  e ach   r e c e i v e r ,   a  t h i r d   of  w h i c h  

s u p p l i e s   s y n c h r o n i s e d   p u l s e   t r a i n s ,   and  the   f o u r t h   o f  

w h i c h   a c t s   as  a  common  fo r   t he   o t h e r s .  

3.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   1  o r  

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

p u l s e   t r a i n s   to  the   or  each   t r a n s m i t t e r   and  to  the   or  e a c h  

r e c e i v e r ,   each  t r a i n   b e i n g   an  e x a c t   number   of  p u l s e s   o f  

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

d i s t i n g u i s h i n g   the   s t a r t   of  each  t r a i n .  

4.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   3 ,  

w h e r e i n   t he   l e n g t h   or  p o l a r i t y   or  m a g n i t u d e   of  t he   s i g n a l  

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

5.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   3 ,  

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



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

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

p r e c e d i n g   C l a i m s ,   w h e r e i n   t he   or  each  t r a n s m i t t e r   and  t h e  

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

7.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  a n y  o n e   of  t h e  

p r e c e d i n g   C l a i m s ,   w h e r e i n   t he   or  each  r e c e i v e r   p r o v i d e s   a n  

o u t p u t   or  o u t p u t s   to  means   w h i c h   c o n t r o l s   t he   s u p p l y   o f  

e l e c t r i c a l   power   to  an  e l e c t r i c a l   u n i t .  

8.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   7 ,  

w h e r e i n   t he   c o n t r o l l i n g   means   is   r e l a y s   a n d / o r   c o n t a c t o r s  

a n d / o r   t r i a c s .  

9.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   8 ,  

w h e r e i n   t h e   c o n t r o l l i n g   means   is  c o n n e c t e d   by  one  or  m o r e  

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

s u p p l y   r e a c h i n g   t h e   r e c e i v e r .  

10.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   1  to   6,  w h e r e i n   t he   a c t u a t i n g   means  f o r   the   or  e a c h  

t r a n s m i t t e r   is  a  m o n i t o r i n g   d e v i c e .  

l l .   A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   1 0 ,  

w h e r e i n   t h e   or  e a c h   o u t p u t   from  the   or  e ach   r e c e i v e r   i s  

fed   to   a  d i s p l a y   d e v i c e   w h i c h   i n d i c a t e s   i f   a  c o n d i t i o n   h a s  

b e e n   d e t e c t e d .  

12.  A  t e l e m e t r y   s y s t e m   as  c l a i m e d   in  C l a i m   1 1 ,  

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

of   t h e   c o n d i t i o n .  
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