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This  invention  relates  to  security  alarm 
systems.  It  is  particularly  concerned  with  peri- 
meter  protection,  which  is  a  system  that  gives  a 
warning  or  initiates  some  preventative  or  retaliat- 
ory  action  when  any  disturbance  of  the  perimeter 
of  the  zone  to  be  protected  occurs.  For  example, 
external  windows  or  doors  of  a  building  may  be 
fitted  with  sensors  which,  when  primed,  respond 
to  any  shaking,  vibration  or  other  interference  and 
send  a  signal  to  a  central  module. 

The  sensor  that  has  most  generally  been  used 
for  this  type  of  system  is  an  inertia  sensor,  which 
usually  takes  the  form  of  a  metallic  body  resting 
in  almost  unstable  equilibrium  on  electrical  con- 
tacts.  Any  small  disturbance  lifts  it  clear  of  one 
contact,  thus  breaking  a  circuit.  It  is  virtually 
impossible  to  adjust  the  sensitivity,  and  they  are 
prone  to  giving  false  alarms. 

It  has  been  proposed  to  replace  these  sensors 
with  ones  using  a  piezo-electric  crystal  and  an 
electrical  circuit  which  enables  the  sensitivity  to 
be  finely  adjusted.  A  system  embodying  these 
features  was  described  in  EP-A-0  011  451  but  it 
had  drawbacks,  particularly  in  the  setting  up 
procedure,  which  have  led  to  the  present  system. 

During  setting  up,  it  is  important  to  know  at  the 
sensor  when  the  correct  adjustment  has  been 
made,  and  yet  not  to  set  off  alarms  at  the  central 
module.  It  is  common  for  the  sensors  to  be  con- 
nected  in  a  chain  back  to  the  central  control,  and 
another  consideration  is  that  the  adjustment  of 
one  sensor  should  not  affect  any  of  the  others. 
Also,  for  convenience,  certainty  and  the  avoi- 
dance  of  duplication  the  indicator  that  shows 
when  the  sensor  is  correctly  set  should  also  be 
one  that  marks  that  sensor  out  when  it  is  later 
disturbed  in  earnest  to  set  off  an  alarm.  To  be  of 
any  use,  such  an  indicator  has  to  stay  on  long 
after  the  disturbance  has  ceased.  However,  this  is 
not  readily  compatible  with  the  setting-up  pro- 
cess  where  the  indicator  should  go  off  and  the 
sensor  revert  to  its  dormant  but  ready-to-signal 
state  either  once  it  is  set  up  correctly,  or  if  an 
incorrect  adjustment  has  been  made  and  the 
operator  wants  to  vary  the  sensitivity  further. 

There  is  an  alarm  system  described  in  U S - A - -  
4 032 909  in  which  there  is  provision  for  testing  it, 
involving  the  activation  and  de-activation  of  the 
alarm  circuit.  However,  while  it  recognises  that  to 
test  some  circuits  it  is  advantageous  to  de-ener- 
gise  them  from  time  to  time,  the  general  arrange- 
ment  proposed  there  is  far  removed  from  the 
present  system. 

It  is  the  aim  of  this  invention  to  provide  a 
system  where  the  setting  up  of  individual  sensors 
does  not  encounter  the  problems  outlined  above. 

According  to  the  present  invention  there  is 
provided  a  security  alarm  system  comprising  a 
control  module  and  at  least  one  sensor  at  a 
location  remote  from  the  control  module  and 
cable-connected  thereto,  wherein  the  sensor  has 
a  piezo-electric  crystal  which,  above  a  pre-set- 
table  limit  of  vibration,  generates  an  alarm  signal 

that  is  transmitted  to  the  control  module  and 
indicated  at  the  sensor,  such  indication  being 
latched  on  after  vibrations  have  ceased  or  decay- 
ed,  and  wherein  the  control  module  has  alarm 
means  responsive  to  the  alarm  signal,  charac- 
terised  in  that  for  setting  up  the  system  timing 
means  in  the  control  module  are  rendered  oper- 
able  to  energise  the  sensor  for  successive 
periods,  during  which  the  alarm  means  are  ren- 
dered  inoperative,  and  in  that  the  termination  of 
each  said  period  is  arranged  to  cancel  the  latching 
of  the  sensor  indication  if  that  sensor  has  been 
vibrated  above  said  limit  during  said  preceding 
period. 

Thus,  when  setting  up,  the  sensor  can  be 
vibrated  until  the  indicator  comes  on.  If  this  is  at 
too  high  a  level,  for  example,  the  operator  waits 
for  the  timer  to  restore  the  sensor  to  its  initial 
state,  while  making  an  adjustment  to  increase  the 
sensitivity,  and  then  imparts  more  experimental 
vibrations.  He  can  repeat  this  until  satisfied  that 
the  sensitivity  is  correct,  and  during  this  operation 
the  alarm  means  at  the  central  module  are  auto- 
matically  rendered  inoperative. 

The  cable  connection  may  comprise  a  four-core 
cable  with  the  wires  coupled  in  pairs  to  form  two 
loops  out  and  back  from  the  control  module,  one 
for  supply  voltage  and  the  other  for  neutral.  Many 
sensors  can  be  connected  in  parallel  across  them. 
The  alarm  means  preferably  include  alarms  re- 
sponsive  to  severance  of  any  wire  of  the  cable  at 
any  point,  in  addition  to  an  alarm  which  works 
when  the  sensor  is  vibrated.  Each  sensor  may 
include  a  switch  arranged  to  open  one  of  these 
loops  when  its  cover  is  removed,  this  con- 
veniently  being  a  reed  switch  operable  by  a  small 
magnet  fitted  inside  the  cover.  Thus,  in  theory  all 
the  sensors  and  all  the  parts  of the  cable  will  raise 
an  alarm  should  there  by  any  tampering. 

For  a  better  understanding  of the  invention,  one 
embodiment  will  now  be  described,  by  way  of 
example,  with  reference  to  the  accompanying 
drawing  in  which: 

Figure  1  is  a  circuit  diagram  of  a  sensor  and  a 
control  module,  and 

Figure  2  is  a  general  system  layout  diagram. 
The  sensor  is  housed  in  a  casing  indicated 

diagrammatically  by  the  broken  line  1.  It  has  a 
piezo-electric  crystal  2  in  parallel  with  a  resistor  3 
to  apply  an  input  to  the  gate  of  a  field  effect 
transistor  (FET)  4.  The  drain  and  source  of  the  FET 
4  are  connected  to  supply  voltage  terminals  5  and 
6,  there  being  a  resistor  7  between  the  drain  and 
positive  terminal  5  and  a  resistor  8  and  capacitor  9 
in  parallel  between  the  source  and  earth  terminal 
6.  The  drain  is  also  coupled  by  capacitor  10  to 
potentiometer  11  whose  other  end  is  earthed  via 
resistor  12.  The  tap  of  the  potentiometer  goes  to 
the  gate  of  an  SCR  13  which  is  in  series,  between 
earth  and  a  further  terminal  14,  with  a  light 
emitting  diode  (LED)  15,  resistor  16  and  diode  17, 
the  LED  being  bridged  by  resistor  18.  In  use,  the 
voltage  at  terminal  14  will  be  that,  or  approxi- 
mately  that,  of  the  terminal  5.  A  pair  of  terminals 
19  bridging  a  normally  closed  reed  switch  20 



complete  the  sensor.  This  switch  is  associated 
with  a  magnet  inside  a  cover  for  the  casing  1,  to 
open  should  anyone  try  to  tamper  with  the  sensor 
by  removing  that  cover. 

Assuming  the  SCR  13  to  be  non-conductive, 
when  the  crystal  2  is  subject  to  vibration,  its 
electrical  output  will  be  amplified  by  the  FET  4, 
and  if  the  amplified  signal  is  sufficient  the  resul- 
tant  signal  to  the  SCR  13  will  turn  the  latter  on, 
giving  current  flow  through  the  LED  15.  The 
sensitivity  of  the  circuit  is  adjusted  by  the 
potentiometer  11  so  that  it  can  be  set  to  respond 
at  a  particular  level  of  vibration.  Removal  of  the 
voltage  at  terminal  14  will  restore  the  SCR  to  the 
non-conductive  state,  but  until  that  happens  it  will 
remain  triggered  on  and  the  LED  will  stay  lit,  even 
through  vibrations  may  have  ceased. 

The  control  module  is  housed  in  an  enclosure 
indicated  diagrammatically  by  the  broken  line  21. 
It  has  input  terminals  5a,  6a,  14a  and  19a to  which 
the  terminals  5,  6, 14  and  19  will  be  connected  by 
four  core  cable.  There  will  generally  be  several 
sensors  such  as  that  described  all  connected 
electrically  in  parallel  but  series  linked  chain- 
fashion  by  lengths  of  such  cable.  The  last  ter- 
minals  5  and  14  and  6  and  19  of  the  final  one  in 
the  chain  are  short  circuited,  as  seen  in  Figure  2, 
while  elsewhere  there  are  wires  leading  to  and 
from  the  terminals  5,  6  and  14,  and  one  wire  into 
one  terminal  19  and  another  wire  from  the  other 
terminal  19.  Figure  2  also  illustrates  three  such 
chains  all  wired  back  to  the  control  module,  but 
with  all  the  sensors  in  parallel. 

The  terminal  5a  is  connected  through  a  resistor 
22  to  the  base  of  a  grounded  emitter  NPN  transis- 
tor  23  in  whose  collector  circuit  is  a  coil  24  of  a 
relay  in  parallel  with  a  protective  diode  25.  There 
is  a  large  anti-interference  capacitor  36  between 
the  terminal  5a  and  earth. 

The  terminal  14a  goes  to  the  common  pole  of  a 
switch  26  in  one  state  of  which  it  connects  to  the 
emitter  of  a  second  NPN  transistor  27.  The  base  of 
this  transistor  is  connected  to  the  positive  supply 
through  resistor  28,  and  in  its  collector  circuit 
there  is  the  coil  29  of  another  relay  in  parallel  with 
a  protective  diode  30,  this  being  earthed  through 
a  resistor  31. 

In  its  other  state  the  switch  26  connects  ter- 
minal  14a  to  a  timing  circuit.  This  consists  of  a 
timer  32  energised  from  the  supply  voltage  and 
with  associated  circuitry  as  shown  but  which  it  is 
not  essential  to  describe.  Its  function  is  to  ener- 
gise  the  coil  33  of  a  relay  periodically  to  close  a 
switch  34;  for  example  the  closure  times  being 
seven  seconds  interspersed  with  open  times  of  a 
half  to  one  second.  When  the  switch  34  is  closed  it 
will  be  seen  that  the  positive  supply  voltage  is 
applied  to  terminal  14a,  with  a  slight  drop  through 
protective  resistor  35. 

The  terminal 19a  is  connected  through  the  coil 
37  of  yet  another  relay  to  the  positive  supply,  and 
the  relay  coils  24,  29  and  37  all  operate  alarm 
switches  as  described  below.  A  reset  button 
switch  38  can  temporarily  cut  off  the  positive 
supply  to  coils  24  and  29,  but  the  coil  37  is  un- 

affected  by  it.  A  further  switch  39  can  turn  off  the 
timer  circuit  when  that  is  no  longer  required. 

The  normally  closed  reed  switches  20  are  con- 
nected  in  series  and  should  any  one  of  them  be 
opened  it  will  be  seen  that  the  coil  37  will  be  de- 
energised  and  this  will  activate  one  alarm.  The 
same  alarm  will  be  actuated  if  the  cable,  or  at 
least  one  of  the  lines  from  terminals  6a  and  19a,  is 
cut  at  any  point  between  the  control  module  and 
any  of  the  sensors. 

Assuming  first  that  the  switch  26  is  connected 
to  the  timing  circuit,  the  system  can  be  set  up 
without  actuating  any  alarm.  The  relay  coil  29  will 
effectively  be  de-energised,  since  the  transistor  27 
is  disconnected  at  its  emitter  and  is  thus  non- 
conductive  and  since  the  resistor  31  will  not  pass 
sufficient  current  to  operate  the  relay.  This  relay 
operates  in  the  opposite  manner  to  that  with  coil 
37  and  the  associated  alarm  is  held  off  when  it  is 
de-energised.  The  transistor  23  will  be  con- 
ductive,  energising  coil  24  which  operates  in  the 
same  manner  as  coil  37  to  hold  its  associated 
alarm  off  in  this  condition.  When  the  timer  closes 
the  switch  34  there  is  positive  supply  voltage  at 
terminal  14a.  An  operator  can  then  test  any 
sensor  at  its  site  by  creating  some  form  of  vibra- 
tion,  for  example  by  rattling  the  window  to  which 
the  sensor  may  be  attached,  or  by  directly  tapping 
on  the  sensor  casing  1.  There  will  be  means  by 
which  he  can  adjust the  potentiometer  11,  and  he 
can  set  this  so  that  the  local  LED  15  lights  up  at  a 
particular  desired  level  of  vibration.  After  the 
timer  'on'  period  the  voltage  at  14  is  temporarily 
removed  and  so  both  the  LED  and  SCR  go  off,  and 
the  LED  remains  off  when  the  voltage  returns.  If 
the  operator  is  not  satisfied  with  his  setting-up  so 
far  he  can  continue  with  the  test  vibrations  and 
adjust  the  potentiometer  until  satisfied.  Any 
response  he  does  get  from  the  LED  is  not  re- 
flected  by  an  alarm  at  the  control  module  since 
there  remains  the  supply  voltage  on  the  base  of 
the  transistor  23  through  terminals  14a  and  5a. 
Even  when  the  supply  is  briefly  removed  by  relay 
switch  34,  the  transistor  23  will  stay  conductive 
since  its  base  voltage  will  decay  only  slightly  by 
virtue  of  the  capacitor  36. 

Thus  there  is  no  need  for  the  operator  to  return 
to  the  control  module  when  he  is  setting  up  the 
sensors,  which  he  can  do  entirely  by  reference  to 
the  local  LEDs.  Once  he  is  satisfied  that  all  is  in  
order,  and  it  may  well  be  that  the  various  sensors 
will  be  set  at  different  sensitivities  according  to 
location,  the  operator  will  return  to  the  control 
module  and  change  over  the  switch  26.  He  can 
also  open  switch  39  as  the  timer  is  no  longer 
required. 

In  this  position  the  system  is  set  to  give  an 
alarm  should  any  of  the  sensors  be  disturbed 
above  their  threshold.  Before  there  is  such  a 
disturbance,  transistor  23  will  be  held  on  by  the 
high  voltage  from  the  emitter  of  transistor  27  and 
the  consequently  energised  relay  coil  24  will  be 
holding  its  switch  closed,  blocking  the  associated 
alarm.  The  transistor  27  will  still  be  off  and  the 
relay  coil  29  de-energised.  Should  any one  of  the 



sensors  be  disturbed  sufficiently  to  switch  on  its 
SCR  13,  there  will  be  a  current  path  from  the 
emitter  of  transistor  27  to  earth.  This  lowers  that 
emitter  voltage  and  also  the  base  voltage  of 
transistor  23.  The  latter  will  turn  off,  de-energising 
relay  coil  24  and  causing  operation  of  one  alarm. 
The  current  flow  through  transistor  27  will  in- 
crease,  energising  relay  coil  29  sufficiently  to 
operate  its  associated  switch  and  hence  another 
alarm. 

It  will  be  seen  that  if  there  is  any  short  circuit  in 
the  sensors  or  in  the  cables  connecting  them,  the 
voltage  drop  at  terminals  5a  and  14a  will  operate 
the  alarms  associated  with  relays  24  and  29.  If 
there  is  severance  of  either  of  the  cable  wires  con- 
necting  to  terminals  5a  and  14a,  the  bias  voltage 
to  the  base  of  transistor  23  will  be  removed,  de- 
energising  relay  24  and  setting  off  the  associated 
alarm.  This  lends  itself  to  those  wires  being  in  cir- 
cuit  with  door  or  other  contacts  which,  when 
separated,  generate  this  alarm. 

Although  vibrations  may  cease,  the  associated 
SCR  will  remain  on  until  the  reset  switch  38  is 
opened,  removing  the  supply  voltage  from  ter- 
minals  5a  and  14a.  When  the  reset  switch  is 
closed  on  release,  the  control  module  is  ready  to 
receive  another  alarm  signal,  and  all  the  sensors 
are  likewise  prepared  with  their  SCRs  off. 

When  setting-up,  instead  of  relying  on 
capacitor  36  keeping  the  transistor  23  conductive 
and  its  alarm  off while  the  timer  is  temporarily  off, 
arrangements  may  be  made  to  block  that  alarm 
independently.  Then,  when  the  system  is  set  up 
and  switch  26  changed  over,  it  can  be  released 
ready  for  activation.  The  other  alarms  can  be 
similarly  blocked. 

The  alarms  do  not  have  to  be  in  the  control 
module  itself,  although  that  will  generally  have  at 
least  pilot  lights  indicating  what  alarm  has  been 
tripped.  Audible  alarms  may  be  far  removed,  for 
example  in  a  local  police  station.  Their  activation 
will  not  then  be  betrayed  to  an  intruder,  unless  he 
is  astute  enough  to  notice  a  very  small  LED  on  the 
sensor  he  has  disturbed  and  to  know  what  its 
illumination  means.  There  may  also  be  timing 
means  to  switch  off  at  least  an  audible  alarm  after 
a  short  period,  but  leaving  a  visual  indication  on, 
for  example  a  flashing  light. 

It  will  be  appreciated  that  this  system  raises  an 
alarm  if  any  of  the  sensors  are  vibrated  above  a 
selected  threshold,  if  anyone  attempts  to  tamper 
with  a  sensor  by  removing  its  cover,  if  any  single 
one  of  the  wires  in  the  connecting  cables  is  cut, 
and  if  the  12V  power  supply  fails. 

1.  A  security  alarm  system  comprising  a  control 
module  (21)  and  at  least  one  sensor  (1)  at  a 
location  remote  from  the  control  module  and 
cable  connected  thereto,  wherein  the  sensor  (1) 
has  a  piezo-electric  crystal  (2)  which,  above  a  pre- 
settable  limit  of  vibration,  generates  an  alarm 
signal  that  is  transmitted  to  the  control  module 
(21)  and  indicated  at  the  sensor,  such  indication 

(15)  being  latched  on  after  vibrations  have  ceased 
or  decayed,  and  wherein  the  control  module  (21) 
has  alarm  means  (24;  29)  responsive  to  the  alarm 
signal,  characterised  in  that  for  setting  up  the 
system  timing  means  (32)  in  the  control  module 
are  rendered  operable  to  energise  the  sensor  for 
successive  periods,  during  which  the  alarm 
means  (24,  29)  are  rendered  inoperative,  and  in 
that  the  termination  of  each  said  period  is 
arranged  to  cancel  the  latching  of  the  sensor 
indication  (15)  if  that  sensor  has  been  vibrated 
above  said  limit  during  the  preceding  period. 

2.  A  system  as  claimed  in  claim  1,  characterised 
in  that  the  sensor  has  a  SCR  (13)  which  is  latched 
on  by  a  vibration  above  said  limit. 

3.  A  system  as  claimed  in  claim  1  or  2,  charac- 
terised  in  that  the  indication  at  the  sensor  is 
provided  by  a  LED  (15). 

4.  A  system  as  claimed  in  claim  1,  o r   3,  charac- 
terised  in  that  the  power  supply  to  the  sensor  is 
via  two  pairs  of  wires  coupled  to  form  two  loops 
out  and  back  from  the  control  module,  one  for 
supply  voltage  and  the  other  for  neutral,  and 
wherein  the  alarm  means  (24)  is  responsive  to 
interruption  of  one  loop  at  any  point  and  further 
alarm  means  (37)  is  responsive  to  the  interruption 
of  the  other  loop  at  any  point. 

5.  A  system  as  claimed  in  claim  4,  characterised 
in  that  the  sensor  has  a  removable  cover  and 
includes  a  switch  (20)  arranged  to  open  said  other 
loop  when  that  cover  is  removed,  thereby  to 
actuate  the  further  alarm  means  (37). 

6.  A  system  as  claimed  in  claim  5  or  6,  including 
a  plurality  of  sensors  (1)  connected  in  parallel 
across  said  loops. 

7.  A  system  as  claimed  in  any  preceding  claim, 
characterised  in  that  the  alarm  means  (24,  29)  are 
arranged  to  be  actuated  on  the  occurrence  of  a 
short  circuit  in  the  cable  connection. 

1.  Système  d'alarme  de  sécurité  comportant  un 
module  de  commande  (21)  et  au  moins  un  cap- 
teur  (1)  situé  en  un  emplacement  éloigné  du 
module  de  commande  et  raccordé  par  câble  à  ce 
dernier,  dans  lequel  le  capteur  (1)  renferme  un 
cristal  piézoélectrique  (2)  qui,  au-dessus  d'une 
limite  préréglable  de  vibration,  délivre  un  signal 
d'alarme  qui  est  transmis  au  module  de  com- 
mande  (21)  et  est  indiqué  sur  le  capteur,  une telle 
indication  (15)  étant  bloquée  une  fois  que  les 
vibrations  ont  cessé  ou  se  sont  atténuées,  et  dans 
lequel  le  module  de  commande  (21)  comporte 
des  moyens  d'alarme  (24;  29)  sensibles  au  signal 
d'alarme,  caractérisé  en  ce  que,  pour  la  mise  au 
point,  les  moyens  de  temporisation  (32)  du  sys- 
tème  présents  dans  le  module  de  commande, 
sont  rendus  opérants  de  manière  à  activer  le 
capteur  pendant  des  périodes  successives,  au 
cours  desquelles  les  moyens  d'alarme  (24;  29) 
sont  rendus  inopérants,  et  en  ce  que  la  fin  de 
chacune  desdites  périodes  est  adaptée  pour  sup- 
primer  le  blocage  de  l'indication  (15)  du  capteur, 



si  ce  dernier  a  vibré  au-dessus  de  ladite  limite 
pendant  la  période  précédente. 

2.  Système  selon  la  revendication  1,  caractérisé 
en  ce  que  le  capteur  renferme  un  redresseur  SCR 
(13)  qui  est  verrouillé  à  l'état  conducteur  par  une 
vibration  supérieure  à  ladite  limite. 

3.  Système  selon  la  revendication  1  ou  2, 
caractérisé  en  ce  que  l'indication  prévue  sur  le 
capteur  est  fournie  par  une  diode  électro- 
luminescente  (15). 

4.  Système  selon  la  revendication  1,  2  ou  3, 
caractérisé  en  ce  que  l'alimentation  électrique  du 
capteur  est  réalisée  par  l'intermédiaire  de  deux 
paires  de  conducteurs  accouplées  de  manière  à 
former  deux  boucles  partant  du  module  de  com- 
mande  et  revenant  à  ce  dernier,  l'une  étant 
prévue  pour  la  tension  d'alimentation  et  la 
seconde  pour  le  neutre,  et  dans  lequel  les  moyens 
d'alarme  (24)  sont  sensibles  à  une  rupture  d'une 
boucle  en  n'importe  quel  point,  et  des  seconds 
moyens  d'alarme  (37)  sont  sensibles  à  la  rupture 
de  la  seconde  boucle  en  n'importe  quel  point. 

5.  Système  selon  la  revendication  4,  caractérisé 
en  ce  que  le  capteur  comporte  un  capot  amovible 
et  renferme  un  interrupteur  (20)  conçu  de  manière 
à  ouvrir  ladite  seconde  boucle  lorsque  ledit  capot 
est  retiré,  ce  qui  a  pour  effet  d'actionner  les 
seconds  moyens  d'alarme  (37). 

6.  Système  selon  la  revendication  5  ou  6, 
comportant  une  série  de  capteurs  (1)  raccordés  en 
parallèle  aux  bornes  desdites  boucles. 

7.  Système  selon  l'une  quelconque  des  reven- 
.dications  précédentes,  caractérisé  en  ce  que  les 
moyens  d'alarme  (24,  29)  sont  conçus  pour  être 
actionnés  lors  de  l'apparition  d'un  court-circuit 
dans  la  connexion  de  raccordement  par  câble. 

1.  Sicherheits-Alarmsystem  mit  einem  Steuer- 
modul  (21)  und  mindestens  einem  Sensor  (1),  der 
an  einer  von  dem  Modul  entfernten  Stelle  ange- 
ordnet  und  mit  diesem  durch  ein  Kabel  ver- 
bunden  ist  und  einen  piezoelektrischen  Kristall  (2) 
aufweist,  der  oberhalb  einer  voreinstellbaren 
Vibrationsgrenze  ein  Alarmsignal  erzeugt,  das 
dem  Steuermodul  (21)  zugeführt  und  an  dem 
Sensor  angezeigt  wird,  wobei  diese  Anzeige 

bestehen  bleibt,  nachdem  die  Vibrationen  auf- 
gehört  haben  oder  abgeklungen  sind,  und  wobei 
das  Steuermodul  (21)  auf  das  Alarmsignal  an- 
sprechende  Alarmmittel  (24,  29)  aufweist,  da- 
durch  gekennzeichnet,  daß  zum  Einstellen  des 
Systems  Zeitglieder  (32)  in  dem  Steuermodul  in 
Tätigkeit  gesetzt  werden,  um  den  Sensor  für  auf- 
einanderfolgende  Perioden  zu  erregen,  während 
welcher  die  Alarmmittel  (24,  29)  außer  Tätigkeit 
gesetzt  werden,  und  daß  durch  die  Beendigung 
jeder  dieser  Perioden  die  Aufrechterhaltung  der 
Sensoranzeige  (15)  aufgehoben  wird,  wenn  der 
Sensor  während  der  vorhergehenden  Periode 
oberhalb  des  Grenzwertes  vibriert  hat. 

2.  System  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daß  der  Sensor  einen  siliziumgesteuer- 
ten  Gleichrichter  (13)  enthält,  der  durch  eine 
Vibration  über  dem  genannten  Grenzwert  ange- 
schaltet  wird. 

3.  System  nach  Anspruch  1  oder  2,  dadurch  ge- 
kennzeichnet,  daß  die  Anzeige  am  Sensor  durch 
eine  LED  (15)  erfolgt. 

4.  System  nach  Anspruch  1,  2  oder  3,  dadurch 
gekennzeichnet,  daß  zur  Stromversorgung  des 
Sensors  zwei  Leitungspaare  vorgesehen  sind,  die 
miteinander  gekoppelt  sind,  um  zwei  Schleifen 
aus  und  zurück  zu  dem  Steuermodul  zu  bilden, 
einen  für  die  Versorgungsspannung  und  den 
anderen  als  Nulleiter,  und  wobei  das  Alarmmittel 
(24)  auf  eine  Unterbrechung  eine  der  Schleifen 
und  ein  weiteres  Alarmmittel  (37)  auf  eine  Unter- 
brechung  der  anderen  Schleife  an  irgendeiner 
Stelle  anspricht. 

5.  System  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daß  der  Sensor  eine  abnehmbare  Ab- 
deckung  aufweist  und  einen  Schalter  (20)  enthält, 
der  so  angeordnet  ist,  daß  die  andere  Schleife 
unterbrochen  wird,  wenn  die  Abdeckung  abge- 
nommen  wird,  wodurch  das  zweite  Alarmmittel 
(37)  betätigt  wird. 

6.  System  nach  Anspruch  4  oder  5,  gekenn- 
zeichnet  durch  eine  Mehrzahl  von  Sensoren  (1), 
die  parallel  zueinander  in  den  Schleifen  ge- 
schaltet  sind. 

7.  System  nach  einem  oder  mehreren  der  vor- 
hergehenden  Ansprüche,  dadurch  gekennzeich- 
net,  daß  die  Alarmmittel  (24,  29)  so  angeordnet 
sind,  daß  sie  ausgelöst  werden,  wenn  4n  der 
Kabelverbindung  ein  Kurzschluß  auftritt. 
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