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©  Improvements  relating  to  security  alarm  systems. 

An  alarm  system  uses  piezo-electric  crystals  (2)  which 
when  vibrated  produce  an  electrical  signal  that  is  used  to 
generate  an  alarm.  Each  crystal  is  in  a  sensor  unit  (1)  with  a 
latch  circuit  (13)  and  an  indicator  (15),  and  the  threshold  at 
which  the  alarm  triggers  latch-on  and  activates  the  indicator 
is  adjustable.  The  latched-on  alarm  signal  in  normal  use  is 
passed  by  cable  to  a  remote  control  module  (21),  where  the 
actual  alarm  can  be  raised.  For  setting  up,  the  sensor  is 
provided  with  a  periodic  power  supply  from  the  control 
module  and  the  alarms  (24,  29)  are  disabled,  so  that  during 
power-on  periods  an  operator  can  adjust  the  sensor 
threshold  without  disturbance  at  the  control  module.  If 
latching  occurs  at  the  wrong  level,  the  subsequent  momen- 
tary  power-off  restores  the  sensor  to  its  primed  state, 
enabling  re-adjustment.  As  well  as  being  responsive  to 
sensor  vibration  above  a  set  level,  an  alarm  is  raised  if  the 
cable  circuit  is  broken  or  short  circuited. 





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

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

i s   a  s y s t e m   t h a t   g i v e s   a  w a r n i n g   or  i n i t i a t e s   some  p r e v e n t a -  

t i v e   or  r e t a l i a t o r y   a c t i o n   when  any   d i s t u r b a n c e   of  t h e  

p e r i m e t e r   of  t h e   zone   to   be  p r o t e c t e d   o c c u r s .   For   e x a m p l e ,  

e x t e r n a l   w i n d o w s   or  d o o r s   of  a  b u i l d i n g   may  be  f i t t e d   w i t h  

s e n s o r s   w h i c h ,   when  p r i m e d ,   r e s p o n d   to   any   s h a k i n g ,   v i b r a t i o n  

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

The  s e n s o r   t h a t   h a s   mos t   g e n e r a l l y   b e e n   u s e d   f o r  

t h i s   t y p e   of   s y s t e m   i s   an  i n e r t i a   s e n s o r ,   w h i c h   u s u a l l y   t a k e s  

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

e q u i l i b r i u m   on  e l e c t r i c a l   c o n t a c t s .   Any  s m a l l   d i s t u r b a n c e  

l i f t s   i t   c l e a r   of  one  c o n t a c t ,   t h u s   b r e a k i n g   a  c i r c u i t .   I t  

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

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

I t   ha s   b e e n   p r o p o s e d   to   r e p l a c e   t h e s e   s e n s o r s  

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

c i r c u i t   w h i c h   e n a b l e s   t h e   s e n s i t i v i t y   to   be  f i n e l y   a d j u s t e d .  

H o w e v e r ,   d u r i n g   s e t t i n g   up ,   i t   i s   i m p o r t a n t   to   know  a t   t h e  

s e n s o r   when  t h e   c o r r e c t   a d j u s t m e n t   has   b e e n   made ,   and  y e t  

n o t   to   s e t   o f f   a l a r m s   a t   t h e   c e n t r a l   m o d u l e .   I t   i s   common 

f o r   t h e   s e n s o r s   to   be  c o n n e c t e d   i n   a  c h a i n   b a c k   to  t h e  

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



a d j u s t m e n t   of   one  s e n s o r   s h o u l d   n o t   a f f e c t   any   of  t h e   o t h e r s .  

F o r   c o n v e n i e n c e ,   c e r t a i n t y   and   t h e   a v o i d a n c e   o f  

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

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

o u t   when   i t   i s   l a t e r   d i s t u r b e d   i n   e a r n e s t   to   s e t   o f f   a n  

a l a r m .   To  be  of  any   u s e ,   s u c h   an  i n d i c a t o r   h a s   t o   s t a y  

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

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

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

v i b r a t i o n   s t a t e   e i t h e r   o n c e   i t   i s   s e t   up  c o r r e c t l y ,   or   i f   a n  

i n c o r r e c t   a d j u s t m e n t   h a s   b e e n   made  and  t h e   o p e r a t o r   w a n t s   t o  

v a r y   t h e   s e n s i t i v i t y   f u r t h e r .  

I t   i s   t h e   a im  of   t h i s   i n v e n t i o n   to   p r o v i d e   a  

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

e n c o u n t e r   t h e s e   p r o b l e m s .  

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

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

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

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

v i b r a t i o n ,   g e n e r a t e s   an  a l a r m   s i g n a l   t h a t   i s   t r a n s m i t t e d   t o  

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

b e i n g   l a t c h e d   on  a f t e r   v i b r a t i o n s   have   c e a s e d   or   d e c a y e d ,   a n d  

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

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

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



s e n s o r   t o   i t s   p r e - v i b r a t e d   s t a t e ,   r e m o v i n g   any   l o c a l   i n d i c a t i o n  

of  v i b r a t i o n .  

T h u s ,   when  s e t t i n g   up ,   t h e   s e n s o r   c a n   be  v i b r a t e d .  

u n t i l   t h e   i n d i c a t o r   comes  on .   I f   t h i s   i s   a t   t o o   h i g h   a  l e v e l ,  

f o r   e x a m p l e ,   t h e   o p e r a t o r   w a i t s   f o r   t h e   t i m e r   t o   r e s t o r e   t h e  

s e n s o r   t o   i t s   i n i t i a l   s t a t e ,   w h i l e   m a k i n g   an  a d j u s t m e n t   t o  

i n c r e a s e   t h e   s e n s i t i v i t y ,   and   t h e n   i m p a r t s   more  e x p e r i m e n t a l  

v i b r a t i o n s .   He  can   r e p e a t   t h i s   u n t i l   s a t i s f i e d   t h a t   t h e  

s e n s i t i v i t y   i s   c o r r e c t .   When  t h e   t i m e r   i s   in   c i r c u i t   f o r  

t h i s   s e t t i n g   up ,   t h e   a l a r m   means   can  be  a u t o m a t i c a l l y   r e n d e r e d  

i n o p e r a t i v e .  

C o n v e n i e n t l y   t h e   t i m i n g   means   p r o v i d e s   a  p o w e r  

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

w h i c h   i s   t r i g g e r e d   on  by  a  l o c a l   v i b r a t i o n   and  s w i t c h e d   o f f  

by  m o m e n t a r y   r e m o v a l   of  t h e   p o w e r   s u p p l y .   In   n o r m a l   u s e  

t h e r e   w i l l   be  a  c o n t i n u o u s   p o w e r   s u p p l y .  

The  c a b l e   c o n n e c t i o n   may  c o m p r i s e   a  f o u r - c o r e  

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

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

t h e   o t h e r   f o r   n e u t r a l .   Many  s e n s o r s   can   be  c o n n e c t e d   i n  

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

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

a t ' a n y   p o i n t ,   i n   a d d i t i o n   to   an  a l a r m   w h i c h   w o r k s   when  t h e  

s e n s o r   i s   v i b r a t e d .   E a c h   s e n s o r   may  i n c l u d e   a  s w i t c h   a r r a n g e d  

to   open   one  of  t h e s e   l o o p s   when  i t s   c o v e r   i s   r e m o v e d ,   t h i s  

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

f i t t e d   i n s i d e   t h e   c o v e r .   T h u s ,   in  t h e o r y   a l l   t h e   s e n s o r s   a n d  

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

be  any  t a m p e r i n g .  



F o r   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n ,  

one  e m b o d i m e n t   w i l l   n o w  b e   d e s c r i b e d ,   by  way  of   e x a m p l e ,  

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

a  c o n t r o l   m o d u l e ,   a n d  

F i g u r e   2  i s   a  g e n e r a l   s y s t e m   l a y o u t   d i a g r a m .  

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

d i a g r a m m a t i c a l l y   by   t h e   b r o k e n   l i n e   1.  I t   h a s   a  p i e z o -  

e l e c t r i c   c r y s t a l   2  i n   p a r a l l e l   w i t h   a  r e s i s t o r   3  t o   a p p l y  

an  i n p u t   t o   t h e   g a t e   of  a  f i e l d   e f f e c t   t r a n s i s t o r   (FET)   4 .  

The  d r a i n   and   s o u r c e   of  t h e   FET  4  a r e   c o n n e c t e d   t o   s u p p l y  

v o l t a g e   t e r m i n a l s   5  and   6,  t h e r e   b e i n g   a  r e s i s t o r  7   b e t w e e n  

t h e   d r a i n   a n d   p o s i t i v e   t e r m i n a l   5  and  a  r e s i s t o r   8  a n d  

c a p a c i t o r   9  i n   p a r a l l e l   b e t w e e n   t h e   s o u r c e   and   e a r t h   t e r m i n a l  

6.  T h e ' d r a i n   i s   a l s o   c o u p l e d   by  c a p a c i t o r   10  to   p o t e n t i o m e t e r  

11  whose   o t h e r   end   i s   e a r t h e d   v i a   r e s i s t o r   12 .   The  t a p   of   t h e  

p o t e n t i o m e t e r   g o e s   to   t h e   g a t e   of  an  SCR  13  w h i c h   i s   i n  s e r i e s ,  

b e t w e e n   e a r t h   and  a  f u r t h e r   t e r m i n a l   14 ,   w i t h   a  l i g h t   e m i t t i n g  

d i o d e   (LED)  15 ,   r e s i s t o r   16  and   d i o d e   17 ,   t h e   LED  b e i n g  

b r i d g e d   by  r e s i s t o r   18 .   I n   u s e ,   t h e   v o l t a g e   a t   t e r m i n a l   1 4  

w i l l   be  t h a t ,   or  a p p r o x i m a t e l y   t h a t ,   of   t h e   t e r m i n a l   5.  A 

p a i r   of  t e r m i n a l s   19  b r i d g i n g   a  n o r m a l l y   c l o s e d   r e e d   s w i t c h  

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

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

t r y   to   t a m p e r   w i t h   t h e   s e n s o r   by  r e m o v i n g   t h a t   c o v e r .  

A s s u m i n g   t h e   SCR  13  to   be  n o n - c o n d u c t i v e ,   w h e n  

t h e   c r y s t a l   2  i s   s u b j e c t   t o   v i b r a t i o n ,   i t s   e l e c t r i c a l  



o u t p u t   w i l l   be  a m p l i f i e d   by  t h e   FET  4,   and   i f   t h e  

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

t h e   SCR  13  w i l l   t u r n   t h e   l a t t e r   on,  g i v i n g   c u r r e n t   f l o w  

t h r o u g h   t h e   LED  15 .   The  s e n s i t i v i t y   of   t h e   c i r c u i t   i s  

a d j u s t e d   by  t h e   p o t e n t i o m e t e r  1 1   so  t h a t   i t   can   be   s e t   t o  

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

v o l t a g e   a t   t e r m i n a l   14  w i l l   r e s t o r e   t h e   SCR  to   t h e   n o n -  

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

t r i g g e r e d   on  and  t h e   L E D  w i l l   s t a y   l i t ,   e v e n   t h o u g h  

v i b r a t i o n s   may  h a v e   c e a s e d .  

The  c o n t r o l   m o d u l e   i s   h o u s e d   i n   an  e n c l o s u r e  

i n d i c a t e d   d i a g r a m m a t i c a l l y   by  t h e   b r o k e n   l i n e   21.   I t   h a s  

i n p u t   t e r m i n a l s   5a ,   6 a ,   14a   and  19a  to   w h i c h   t h e   t e r m i n a l s  

5,  6,  14  and   19  w i l l   be  c o n n e c t e d   by  f o u r   c o r e   c a b l e .   T h e  

w i r i n g   c a n   be  d o u b l e d   up  on  t e r m i n a l s   5,  6  and  14,   b u t   t h e r e  

w i l l   be  one  w i r e   i n t o   one  t e r m i n a l   19  and   a n o t h e r   w i r e   f r o m  

t h e   o t h e r   t e r m i n a l   19 .   T h e r e   w i l l   g e n e r a l l y   be  s e v e r a l  

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

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

of  s u c h   c a b l e .   The  l a s t   t e r m i n a l s   5  and   14  and  6  a n d   1 9  

of   t h e   f i n a l   one  i n   t h e   c h a i n   a r e   s h o r t   c i r c u i t e d ,   as  s e e n  

in   F i g u r e   2.  T h i s   a l s o   i l l u s t r a t e s   t h r e e   s u c h   c h a i n s   a l l  

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

i n   p a r a l l e l .  

The  t e r m i n a l   5a  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  

22  to   t h e   b a s e   of  a  g r o u n d e d   e m i t t e r   NPN  t r a n s i s t o r   2 3  

i n   whose   c o l l e c t o r   c i r c u i t   i s   a  c o i l   24  of  a  r e l a y   i n  



p a r a l l e l   w i t h   a  p r o t e c t i v e   d i o d e   25.   T h e r e   i s   a  l a r g e  

a n t i - i n t e r f e r e n c e   c a p a c i t o r   3 6  b e t w e e n   t h e   t e r m i n a l   5 a  a n d  

e a r t h .  

The  t e r m i n a l   14a  g o e s   to   t h e   common  p o l e   of   a  

s w i t c h   26  i n   one  s t a t e   of  w h i c h   i t   c o n n e c t s   to   t h e   e m i t t e r  

of  a  s e c o n d   NPN  t r a n s i s t o r   27 .   The  b a s e   of  t h i s   t r a n s i s t o r  

i s   c o n n e c t e d   t o  t h e   p o s i t i v e   s u p p l y   t h r o u g h   r e s i s t o r   2 8 ,  

and  i n   i t s   c o l l e c t o r   c i r c u i t   t h e r e   i s   t h e   c o i l   29  of   a n o t h e r  

r e l a y   i n   p a r a l l e l   w i t h   a  p r o t e c t i v e   d i o d e   30,  t h i s   b e i n g  

e a r t h e d   t h r o u g h   a  r e s i s t o r   3 1 .  

I n   i t s   o t h e r   s t a t e   t h e   s w i t c h   26  c o n n e c t s  

t e r m i n a l   14a   to   a  t i m i n g   c i r c u i t .   T h i s   c o n s i s t s   of   a  

t i m e r   32  e n e r g i s e d   f rom  t h e   s u p p l y   v o l t a g e   and  w i t h  

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

to   d e s c r i b e .   I t s   f u n c t i o n   i s   to   e n e r g i s e   t he   c o i l   33  o f  

a  r e l a y   p e r i o d i c a l l y   to   c l o s e   a  s w i t c h   34;  f o r   e x a m p l e   t h e  

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

t i m e s   of  a  h a l f   to   one  s e c o n d .   When  t h e   s w i t c h   34  i s  

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

a p p l i e d   to   t e r m i n a l   14a ,   w i t h   a  s l i g h t   d r o p   t h r o u g h   p r o -  

t e c t i v e   r e s i s t o r   3 5 .  

The  t e r m i n a l   1 9 a  i s   c o n n e c t e d   t h r o u g h   t h e   c o i l   3 7  

of  y e t '  a n o t h e r   r e l a y   to   t h e   p o s i t i v e   s u p p l y ,   and  t h e   r e l a y  

c o i l s   24,   29  and  37  a l l   o p e r a t e   a l a r m   s w i t c h e s   as   d e s c r i b e d  

b e l o w .   A  r e s e t   b u t t o n   s w i t c h   36  can  t e m p o r a r i l y   c u t   o f f  

t h e   p o s i t i v e   s u p p l y   to   c o i l s   24  and  29,  b u t   t h e   c o i l   3 7  

i s   u n a f f e c t e d   by  i t .   A  f u r t h e r   s w i t c h   39  can   t u r n   o f f  

t h e   t i m e r   c i r c u i t   when  t h a t   i s   no  l o n g e r   r e q u i r e d .  



The  n o r m a l l y   c l o s e d   r e e d   s w i t c h e s   20  a r e  

c o n n e c t e d   i n   s e r i e s   and   s h o u l d   any   one  of  t h e m   be  o p e n e d  

i t   w i l l   be  s e e n   t h a t   t h e   c o i l  3 7   w i l l   be  d e - e n e r g i s e d  

and  t h i s   w i l l   a c t i v a t e   one  a l a r m .   The  same  a l a r m   w i l l  

be  a c t u a t e d   i f   t h e   c a b l e ,   or   a t   l e a s t   one  of  t h e   l i n e s  

f r o m   t e r m i n a l s   6a  and   1 9 a ,   i s   c u t   a t   any   p o i n t   b e t w e e n   t h e  

c o n t r o l   m o d u l e   and  a n y   of  t h e   s e n s o r s .  

A s s u m i n g   f i r s t   t h a t   t h e   s w i t c h   2 6 '  i s   c o n n e c t e d  

to   t h e   t i m i n g   c i r c u i t ,   t h e   s y s t e m   can   be  s e t   up  w i t h o u t  

a c t u a t i n g   any   a l a r m .   The  r e l a y   c o i l   29  w i l l   e f f e c t i v e l y  

be  d e - e n e r g i s e d s i n c e   t h e   t r a n s i s t o r   27  i s   d i s c o n n e c t e d  

a t   i t s   e m i t t e r   and   i s   t h u s   n o n - c o n d u c t i v e   and  s i n c e   t h e  

r e s i s t o r   31  w i l l   n o t   p a s s   s u f f i c i e n t   c u r r e n t   to   o p e r a t e  

t h e   r e l a y .   The  a s s o c i a t e d   a l a r m   w i l l   be  h e l d   o f f .   T h e  

t r a n s i s t o r   23  w i l l   be  c o n d u c t i v e ,   e n e r g i s i n g   c o i l   2 4  

and  h o l d i n g   i t s   a s s o c i a t e d   a l a r m   o f f .   When  t h e   t i m e r  

c l o s e s   t h e   s w i t c h   34  t h e r e   i s   p o s i t i v e   s u p p l y   v o l t a g e  

a t   t e r m i n a l   1 4 a .   An  o p e r a t o r   can   t h e n   t e s t   any   s e n s o r   a t  

i t s   s i t e   by  c r e a t i n g   some  f o r m   of  v i b r a t i o n ,   f o r   e x a m p l e  

by  r a t t l i n g   t h e   w i n d o w , t o   w h i c h   t h e   s e n s o r  m a y   be  a t t a c h e d ,  

or  by  d i r e c t l y   t a p p i n g   on  t h e   s e n s o r   c a s i n g   1.  T h e r e  

w i l l   be  m e a n s   by  w h i c h   he  can   a d j u s t   t h e   p o t e n t i o m e t e r   1 1 ,  

and  he  can   s e t   t h i s   so  t h a t   t h e   l o c a l   LED  15  l i g h t s   up  a t  

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

' o n '   p e r i o d  t h e   v o l t a g e   a t   14  i s   t e m p o r a r i l y   r e m o v e d   a n d  

so  b o t h   t h e   LED  and   SCR  go  o f f ,   and  t h e   LED  r e m a i n s   o f f  



when  t h e   v o l t a g e   r e t u r n s .   I f   t h e   o p e r a t o r   i s   n o t  s a t i s f i e d  

w i t h   h i s   s e t t i n g - u p   so  f a r   he  c an   c o n t i n u e   w i t h   t h e   t e s t  

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

Any  r e s p o n s e   he  d o e s   g e t   f r o m   t h e   LED  i s   n o t   r e f l e c t e d   b y  

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

s u p p l y   v o l t a g e   on  t h e   b a s e   of   t h e   t r a n s i s t o r   23  t h r o u g h  

t e r m i n a l s   14a   and  5 a .   E v e n   w h e n   t h e   s u p p l y   i s   b r i e f l y  

r e m o v e d   by  r e l a y   s w i t c h   34,   t h e   t r a n s i s t o r   23  w i l l   s t a y  

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

by  v i r t u e   o f  t h e   c a p a c i t o r   3 6 .  

Thus  t h e r e   i s   no  n e e d   f o r  t h e   o p e r a t o r   t o   r e t u r n  

to   t h e   c o n t r o l   m o d u l e   when   he  i s   s e t t i n g   up  t h e   s e n s o r s ,  

w h i c h   he  can   do  e n t i r e l y   by  r e f e r e n c e   t o   t h e   l o c a l   L E D s .  

Once  he  i s   s a t i s f i e d   t h a t   a l l   i s   i n   o r d e r ,   and  i t   may  w e l l  

be  t h a t   t h e   v a r i o u s   s e n s o r s   w i l l   be  s e t   a t   d i f f e r e n t  

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

r e t u r n   to   t h e   c o n t r o l   m o d u l e   and   c h a n g e   o v e r   t h e   s w i t c h   2 6 .  

He  can  a l s o   o p e n   s w i t c h   39  as   t h e   t i m e r   i s   no  l o n g e r  

r e q u i r e d .  

I n   t h i s   p o s i t i o n   t h e   s y s t e m   i s   s e t   to   g i v e   a n  

a l a r m   s h o u l d   any   of   t h e   s e n s o r s   be  d i s t u r b e d   a b o v e   t h e i r  

t h r e s h o l d .   B e f o r e   t h e r e   i s   s u c h   a  d i s t u r b a n c e ,   t r a n s i s t o r  

23  w i l l   be  h e l d   on  by  t h e   h i g h   v o l t a g e   f r o m   t h e   e m i t t e r   o f  

t r a n s i s t o r   27  and  t h e   c o n s e q u e n t l y   e n e r g i s e d   r e l a y   c o i l   2 4  

w i l l   be  h o l d i n g   i t s   s w i t c h   c l o s e d ,   b l o c k i n g   t h e   a s s o c i a t e d  

a l a r m .   The  t r a n s i s t o r   27  w i l l   s t i l l   be  o f f   and  t h e   r e l a y  



c o i l   29  d e - e n e r g i s e d .  S h o u l d   a n y   one  of   t h e   s e n s o r s   b e  

d i s t u r b e d   s u f f i c i e n t l y   t o  s w i t c h   on  i t s   S C R  1 3 ,   t h e r e  

w i l l   be  a  c u r r e n t   p a t h  f r o m   t h e   e m i t t e r   of  t r a n s i s t o r   2 7  

t o   e a r t h .   T h i s   l o w e r s   t h a t   e m i t t e r   v o l t a g e   and   a l s o  

t h e   b a s e   v o l t a g e   of  t r a n s i s t o r   23 .   The  l a t t e r   w i l l   t u r n  

o f f ,   d e - e n e r g i s i n g   r e l a y   c o i l   24  and  c a u s i n g   o p e r a t i o n  

of  one  a l a r m .   The  c u r r e n t   f l o w   t h r o u g h   t r a n s i s t o r   2 7  

w i l l   i n c r e a s e ,   e n e r g i s i n g   r e l a y   c o i l   29  s u f f i c i e n t l y   t o  

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

I t  w i l l   be  s e e n   t h a t   i f   t h e r e   i s   any   s h o r t  

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

t h e   v o l t a g e   d r o p   a t   t e r m i n a l s   5a  and   1 4 a   w i l l   o p e r a t e   t h e  

a l a r m s   a s s o c i a t e d   w i t h   r e l a y s   24  and  2 9 .   I f   t h e r e   i s  

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

t e r m i n a l s   5a  a n d  1 4 a ,   t h e   b i a s   v o l t a g e  t o   t h e   b a s e   o f  

t r a n s i s t o r   23  w i l l   be  r e m o v e d ,   d e - e n e r g i s i n g   r e l a y   2 4  

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

t o   t h o s e   w i r e s   b e i n g   i n   c i r c u i t   w i t h   d o o r   or   o t h e r  

c o n t a c t s   w h i c h ,   when   s e p a r a t e d ,   g e n e r a t e   t h i s   a l a r m .  

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

SCR  w i l l   r e m a i n   on  u n t i l   t h e   r e s e t   s w i t c h   38  i s   o p e n e d ,  

r e m o v i n g   t h e   s u p p l y   v o l t a g e   f r o m   t e r m i n a l s   5a  and  1 4 a .  

When  t h e   r e s e t   s w i t c h   i s   c l o s e d   on  r e l e a s e ,   t h e   c o n t r o l  

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

t h e   s e n s o r s   a r e   l i k e w i s e   p r e p a r e d   w i t h   t h e i r   SCRs  o f f .  



When  s e t t i n g - u p ,   i n s t e a d   of   r e l y i n g   on  c a p a c i t o r  

36  k e e p i n g   t h e   t r a n s i s t o r   23  c o n d u c t i v e   and   i t s   a l a r m   o f f  

w h i l e   t h e   t i m e r   i s   t e m p o r a r i l y   o f f ,   a r r a n g e m e n t s   may  be  m a d e  

to   b l o c k   t h a t   a l a r m   i n d e p e n d e n t l y .   T h e n ,   when  t h e   s y s t e m  

i s   s e t   up  and  s w i t c h   26  c h a n g e d   o v e r ,   i t   can   be  r e l e a s e d  

r e a d y   f o r   a c t i v a t i o n .   The  o t h e r   a l a r m s   can   be  s i m i l a r l y  

b l o c k e d .  

The  a l a r m s   do  n o t   h a v e  t o   be  i n   t h e   c o n t r o l  

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

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

A u d i b l e   a l a r m s   may  be  f a r   r e m o v e d ,   f o r   e x a m p l e   i n  a   l o c a l  

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

to   an  i n t r u d e r ,   u n l e s s   he  i s   a s t u t e   e n o u g h   t o   n o t i c e   a  v e r y  

s m a l l   LED  on  t h e   s e n s o r   he  h a s   d i s t u r b e d   and  t o   know  w h a t  

i t s   i l l u m i n a t i o n  m e a n s .   T h e r e   may  a l s o   be  t i m i n g   m e a n s  

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

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

f l a s h i n g   l i g h t .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h i s   s y s t e m , r a i s e s  

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

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

r e m o v i n g   i t s   c o v e r ,   i f   a n y   s i n g l e   one  of   t h e   w i r e s   i n   t h e  

c o n n e c t i n g   c a b l e s   i s   c u t ,   and   i f   t h e   12V  p o w e r   s u p p l y   f a i l s .  



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

c o n t r o l   m o d u l e   ( 2 1 )   and  a t   l e a s t   one  s e n s o r   (1)   a t   a  , 

l o c a t i o n   r e m o t e   f r o m   t h e   c o n t r o l   m o d u l e   and  c a b l e -  

c o n n e c t e d   t h e r e t o ,   w h e r e i n   t h e   s e n s o r   (1 )   has   a  p i e z o -  

e l e c t r i c   c r y s t a l   (2 )   w h i c h ,   a b o v e   a  p r e - s e t t a b l e   l i m i t  

of  v i b r a t i o n ,   g e n e r a t e s   an  a l a r m   s i g n a l   t h a t   i s  

t r a n s m i t t e d   to   t h e   c o n t r o l   m o d u l e   ( 2 1 )   a n d  i n d i c a t e d  

a t   t h e   s e n s o r ,   s u c h   i n d i c a t i o n   ( 1 5 )   b e i n g   l a t c h e d   o n  

a f t e r   v i b r a t i o n s   h a v e   c e a s e d   or   d e c a y e d ,   and  w h e r e i n  

t h e   c o n t r o l   m o d u l e   ( 2 1 )   h a s   a l a r m   means   ( 2 4 ;   2 9 )  

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

f o r   s e t t i n g   up  t h e   s y s t e m   t i m i n g   means   (32 )   i n   t h e   c o n t r o l  

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

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

p r e - v i b r a t e d   s t a t e ,   r e m o v i n g   any   l o c a l   i n d i c a t i o n   o f  

v i b r a t i o n .  

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 s e d  

in   t h a t   when   t h e   t i m i n g   m e a n s   ( 3 2 )   a r e   i n   c i r c u i t ,   t h e  

a l a r m   m e a n s   ( 2 4 ,   29)   a r e   r e n d e r e d   i n o p e r a t i v e .  

3.  A  s y s t e m   as  c l a i m e d   i n   c l a i m  1   or   2 ,  

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

s u p p l y   f o r   t h e   s e n s o r ,   t h e   s e n s o r   b e i n g   p r i m e d   when  t h e  

p o w e r   s u p p l y   r e s u m e s   a f t e r   an  i n t e r r u p t i o n ,   and  t h e n   b e i n g  

s e t t a b l e   by  r e f e r e n c e   to   i t s   l o c a l   i n d i c a t i o n   ( 1 5 ) .  

4.   A  s y s t e m   as  c l a i m e d   in   c l a i m   1,  2  or   3 ,  



c h a r a c t e r i s e d   i n  t h a t   t h e   s e n s o r   h a s   a  SCR  ( 1 3 )   w h i c h  

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

5 .   A  s y s t e m   as  c l a i m e d   i n   a n y   p r e c e d i n g   c l a i m ,  

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

i s   p r o v i d e d   by  a  LED  ( 1 5 ) .  

6.  A  s y s t e m   as  c l a i m e d   i n   a n y   p r e c e d i n g   c l a i m ,  

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

two  p a i r s   of  w i r e s   c o u p l e d   t o   f o r m   two  l o o p s   o u t   and  b a c k  

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

o t h e r   f o r   n e u t r a l ,   and  w h e r e i n   t h e   a l a r m   means   ( 2 4 ,   3 7 )  

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

p o i n t .  

7.  A  s y s t e m   as  c l a i m 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   t h e   s e n s o r   h a s   a  r e m o v a b l e   c o v e r   and  i n c l u d e s   a  

s w i t c h   ( 2 0 )   a r r a n g e d   t o   o p e n   one  of  s a i d   l o o p s   when  t h a t  

c o v e r   i s   r e m o v e d ,   t h e r e b y   t o   a c t u a t e   an  a l a r m   ( 3 7 ) .  

8.  A  s y s t e m   as  c l a i m e d   i n   c l a i m   6  or   7 ,  

i n c l u d i n g   a  p l u r a l i t y   of  s e n s o r s   (1 )   c o n n e c t e d   i n   p a r a l l e l  

a c r o s s   s a i d   l o o p s .  

9.  A  s y s t e m   as  c l a i m e d   i n   any   p r e c e d i n g   c l a i m ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   a l a r m   m e a n s   ( 2 4 ,   29)   a r e   a r r a n g e d  

to  be  a c t u a t e d   on  t h e   o c c u r r e n c e   of  a  s h o r t   c i r c u i t   i n   t h e  

c a b l e   c o n n e c t i o n .  
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