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(54)  Detection  sys tems  

(57)  Event  or  ambient  condition  detectors  which  in- 
corporate  isolation  circuitry  will  generate  the  address  of 
the  next  detector.  The  detector  which  receives  the  ad- 
dress  communicates  an  acknowledge  signal  to  the  ad- 
dress  assigning  detecting  indicating  that  it  has  properly 
received  the  address.  The  address  receiving  detector  in 
turn,  after  storing  the  received  address,  increments 

same  and  transmits  it  to  an  adjacent  detector.  The  ad- 
jacent  detector  upon  receipt  of  a  valid  address  acknowl- 
edges  same.  The  detectors  communicate  on  a  bidirec- 
tional  communication  link  and  utilize  isolation  circuitry 
for  the  purpose  of  transmitting  an  address  to  be  received 
by  and  stored  in  an  adjacent  detector.  The  isolation  cir- 
cuitry  can  incorporate  solid  state  or  mechanical  switch- 
es. 
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Description 

Field  of  the  Invention: 

[0001]  The  invention  pertains  to  detection  systems,  in 
particular  systems  which  incorporate  a  plurality  of  event 
or  ambient  condition  detectors. 

Background  of  the  Invention: 

[0002]  Systems  for  monitoring  regions  of  commercial 
and  industrial  establishments  have  been  found  to  be 
useful  for  security  and  safety  purposes.  One  type  of  sys- 
tem  includes  a  control  unit  which  is  coupled  to  a  plurality 
of  spaced  apart  ambient  condition  detectors  via  a  com- 
munications  link.  The  detectors  can  for  example  include 
intrusion,  smoke,  flame,  temperature  or  gas  sensors. 
[0003]  In  such  systems,  detector  designations,  some- 
times  called  addresses,  are  used  to  facilitate  communi- 
cation  and  to  identify  a  particular  detector.  The  control 
unit  includes  a  data  base  that  links  detector  addresses, 
arbitrarily  assigned,  to  physical  locations.  It  is  often  use- 
ful  to  be  able  to  establish  which  detectors  are  adjacent 
to  one  another  on  the  communication  link. 
[0004]  Addresses  can  be  assigned  when  detectors 
are  manufactured.  Alternately,  they  can  be  set  at  instal- 
lation  manually  or  by  the  control  unit. 
[0005]  Detectors  are  usually  removably  mountable  on 
a  permanently  installed  base.  A  given  detector  can  be 
removed  for  maintenance  or  repair  and  then  replaced 
on  the  respective  base. 
[0006]  When  the  detector,  or  detectors  is,  are  re- 
placed  on  the  respective  base  or  bases,  there  is  not  nec- 
essarily  any  assurance  that  a  given  detector  will  be  re- 
placed  on  the  base  from  which  it  was  removed.  This 
presents  a  problem  to  the  control  unit  which  must  keep 
track  of  the  locations  of  the  detectors  so  as  to  be  able 
to  map  a  particular  detector,  which  may  be  indicating  the 
presence  of  an  event  or  an  ambient  condition  of  con- 
cern,  into  a  physical  location. 
[0007]  One  solution  to  this  problem  has  been  dis- 
closed  and  claimed  in  U.S.  Patent  No.  5,357,243  enti- 
tled  Electrical  Unit  with  an  Adjustable  Mechanical 
Switch  For  Address  Verification,  assigned  to  the  Assign- 
ee  hereof.  The  system  of  the  '243  patent  while  effective, 
required  that  address  switches  installed  on  the  detector 
be  manually  set  to  an  appropriate  address  correspond- 
ing  to  the  address  of  the  base.  Hence,  a  mismatch  be- 
tween  a  base  and  a  detector  kept  the  detector  from  en- 
gaging  the  base. 
[0008]  In  another  known  approach,  the  detectors  are 
coupled  in  series  to  a  communication  line.  The  detectors 
open  circuit  the  communication  line,  and  then  close  cir- 
cuit  the  line  sequentially. 
[0009]  The  control  unit  senses  the  first  open  circuited 
detector  and  it  closes  the  circuit  therethrough.  The  con- 
trol  unit  then  senses  the  second  detector  and  it  closes 
the  circuit  therethrough.  Each  of  the  detectors,  which 

are  serially  linked  to  at  least  one  other  detector  is  then 
located  relative  to  the  adjacent  detectors.  In  this  ap- 
proach,  the  control  element  is  the  only  recipient  of  com- 
munications  from  the  respective  detectors.  Detector 

5  identification  takes  place  using  current  signals. 
[0010]  In  yet  another  known  system,  the  control  ele- 
ment  issues  a  command  to  a  selected  detector  directing 
it  to  send  a  current  pulse  to  the  control  element.  The 
control  element  then  checks  to  determine  which  detec- 

10  tors  sensed  the  current  pulse.  Each  detector  on  the  loop 
between  the  current  transmitting  detector  and  the  con- 
trol  element  will  sense  the  current  pulse.  This  informa- 
tion  can  be  used  to  establish  the  relative  locations  of  the 
various  detectors  on  the  communications  link. 

is  [0011]  There  continues  to  be  a  need  for  systems  and 
methods  which  can  be  used  to  automatically  establish 
detector  locations  relative  to  other  detectors  and/or  de- 
tector  addresses.  Preferably  such  functionality  could  be 
provided  without  significantly  increasing  the  complexity 

20  or  cost  of  the  associated  monitoring  systems. 

Summary  of  the  Invention 

[0012]  Various  aspects  of  the  present  invention  are 
25  exemplified  by  the  attached  claims 

[0013]  Addresses  can  be  automatically  and  self-as- 
signed  to  a  plurality  of  ambient  condition  or  event  detec- 
tors  which  communicate  with  one  another  via  a  bidirec- 
tional  communication  link.  The  detectors  each  include 

30  control  circuitry  as  well  as  non-volatile  storage  circuitry. 
[0014]  An  operator  or  an  installer  can  manually  gen- 
erate  an  initial  address  at  a  first  detector  using,  for  ex- 
ample,  detector  mounted  push  buttons.  That  address  is 
stored  in  the  detector  in  the  non-volatile  storage  circuit- 

35  ry.  An  initial  address  can  also  be  established  by  an  op- 
erator  using  a  wireless  communication  unit. 
[0015]  The  control  circuitry  in  the  detector  alters  the 
address  and  transfers  it  to  a  selected  adjacent  detector 
on  the  communication  link.  The  adjacent  detector,  upon 

40  receipt  of  a  valid  address,  transmits  an  acknowledge- 
ment  signal  back  to  the  address  transmitting  detector. 
In  addition,  the  addressed  detector  stores  the  received 
address  in  its  respective  non-volatile  storage  circuitry. 
[0016]  In  one  aspect,  each  detector  can  increment  or 

45  decrement  a  respective  address.  The  altered  address 
is  then  transferred  to  the  next  detector. 
[0017]  The  addressed  detector  can  in  turn  increment 
its  received  address  and,  in  a  similar  fashion,  transfer  it 
to  a  selected  adjacent  detector.  The  process  is  then  re- 

so  peated  until  an  address  has  been  assigned  to  every  de- 
tector  in  the  system. 
[0018]  In  the  event  that  the  communication  link  incor- 
porates  one  or  more  branches  or  junctions,  two  or  more 
detectors  may  be  assigned  the  same  address  on  differ- 

55  ent  branches.  When  the  initial  phase  has  been  complet- 
ed,  address  assignments  can  be  checked. 
[0019]  Where  more  than  one  detector  has  been  as- 
signed  a  common  address,  the  first  detector  on  one  of 
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the  branches  becomes  a  candidate  for  receipt  of  a  dif- 
ferent  address.  The  different  address  can  be  manually 
entered. 
[0020]  Once  a  new  address  has  been  entered,  the 
above  process  can  be  repeated  by  just  the  detectors  on 
that  one  branch  resulting  in  a  unique  set  of  addresses 
being  assigned  to  the  detectors  coupled  thereto.  In  the 
event  that  there  are  multiple  parallel  branches,  the 
above  process  is  repeated. 
[0021]  In  one  aspect  in  addition  to  control  circuitry  and 
non-volatile  storage,  each  of  the  detectors  includes  first 
and  second  independently  operable  switches  coupled 
to  the  communication  link.  In  yet  another  aspect,  the  de- 
tectors  each  can  include  a  third  switch  for  use  in  trans- 
mitting  acknowledgement  messages  to  an  upstream  or 
addressing  detector.  The  switches  can  be  implemented 
as  either  solid  state  devices  or  mechanical  switches. 
[0022]  In  a  particular  embodiment,  the  present  appa- 
ratus  provides  automatic  addressing  of  detectors  with- 
out  the  aid  of  a  common  control  unit.  Auto-addressing 
is  accomplished  using  individual  detectors  to  propagate 
and  store,  incremented  address  values.  When  auto-ad- 
dressing  is  initiated  from  detector  N,  the  address  will  be 
incremented  by  one  and  passed  to  detector  N  +  1  .  De- 
tector  N  +  1  will  store  this  address  and  will  provide  an 
incremented  value  to  the  next  detector,  etc. 
[0023]  The  detectors  each  include  additional  power 
sensing  ports.  These  ports  have  two  functions.  One  is 
to  detect  the  origin  of  the  power  source.  The  auto-ad- 
dressing  process  propagates  away  from  the  power 
source. 
[0024]  These  ports  also  detect  acknowledge  signals 
from  the  following  detector.  These  signals  indicate  that 
the  address  data  sent  was  received  properly.  The  fol- 
lowing  unit  validates  the  data,  for  example,  by  evaluat- 
ing  a  check  sum.  After  detector  N  +  1  validates  the  ad- 
dress  from  detector  N,  it  transmits  an  acknowledge  sig- 
nal  to  detector  N. 
[0025]  A  particular  advantage  of  a  system  which  em- 
bodies  the  present  invention  lies  in  the  fact  that  the  com- 
mon  control  unit  or  alarm  panel,  which  is  also  coupled 
to  the  communication  link,  need  not  dedicate  resources 
to  the  generation  and  assignment  of  addresses.  Rather, 
once  an  initial  address  has  been  established  in  an  up- 
stream  or  initial  detector,  all  of  the  subsequent  address- 
es  for  the  system  can  be  automatically  generated  there- 
from.  Hence,  no  transmissions  of  addresses  from  the 
common  control  unit  are  required. 
[0026]  Numerous  other  advantages  and  features  of 
the  present  invention  will  become  readily  apparent  from 
the  following  detailed  description  of  the  invention  and 
the  embodiments  thereof,  from  the  claims  and  from  the 
accompanying  drawings. 

Brief  Description  of  the  Drawings: 

[0027] 

5  Fig.  1  is  an  overall  block  diagram  of  a  system  in  ac- 
cordance  with  the  present  invention; 
Fig.  2  is  a  block  diagram  illustrating  some  of  the 
characteristics  of  some  of  the  units  of  Fig.  1  ; 
Figs.  3A  and  3B  together  are  a  flow  diagram  illus- 

10  trating  a  method  of  automatic  addressing  imple- 
mentable  by  the  system  of  Fig.  1  ; 
Fig.  4  is  a  more  detailed  schematic  diagram  of  one 
implementation  of  the  units  of  Fig.  2;  and 
Fig.  5  is  a  block  diagram  illustrating  another  imple- 

15  mentation  of  the  units  of  Fig.  2. 

Detailed  Description  of  the  Preferred  Embodiments: 

[0028]  While  this  invention  is  susceptible  of  embodi- 
20  ment  in  many  different  forms,  there  are  shown  in  the 

drawing  and  will  be  described  herein  in  detail  specific 
embodiments  thereof  with  the  understanding  that  the 
present  disclosure  is  to  be  considered  as  an  exemplifi- 
cation  of  the  principles  of  the  invention  and  is  not  intend- 

25  ed  to  limit  the  invention  to  the  specific  embodiments  il- 
lustrated. 
[0029]  Fig.  1  illustrates  a  system  10  which  incorpo- 
rates  a  common  control  element  1  2.  The  element  1  2  can 
incorporate  one  or  more  programmable  processors  as 

30  would  be  understood  by  those  of  skill  in  the  art. 
[0030]  Coupled  to  the  control  element  12  is  at  least 
one  branch  14a  of  a  bidirectional  communications  link. 
The  branch  1  4a  can  be  coupled  at  a  first  end  to  the  con- 
trol  element  12  and  can  terminate  at  a  second  end  re- 

35  mote  from  the  control  element  12.  Alternately,  the 
branch  14a  can  be  coupled  to  a  branch  14b  which  ter- 
minates  at  the  control  element  1  2.  A  branch  16,  illustrat- 
ed  in  phantom,  can  in  turn,  be  coupled  to  the  branch  1  4a 
and  extend  electrically  in  parallel  with  a  segment  14c 

40  thereof. 
[0031]  Coupled  to  the  branch  14a  is  a  plurality  of 
event  detectors  20.  The  event  detectors  20  could  be  im- 
plemented  as  motion  detectors,  position  detectors,  or 
ambient  condition  detectors.  Ambient  condition  detec- 

ts  tors  could  include  smoke  or  gas  detectors  without  limi- 
tation.  The  branches  1  4a,  b  and  1  6  enable  the  members 
of  the  plurality  20  to  carry  out  bidirectional  communica- 
tion  with  the  control  element  1  2  as  would  be  understood 
by  those  of  skill  in  the  art. 

so  [0032]  For  purposes  of  issuing  commands  to,  or,  re- 
ceiving  information  from  various  members  of  the  plural- 
ity  20,  the  control  element  1  2  includes  circuitry  for  gen- 
erating  instructions  which  can  specify  one  or  more  mem- 
bers  of  the  plurality  20  or  for  analyzing  feedback  signals 

55  received,  via  the  branches  1  4ab  from  one  or  more  of  the 
members  of  the  plurality  20. 
[0033]  The  members  of  the  plurality  20  are  designat- 
ed  by  indicators  or  addresses.  The  addresses  for  vari- 
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ous  of  the  members  of  the  plurality  20  can  be  linked  via 
a  data  base  maintained  by  the  control  element  12  to 
physical  locations  of  the  respective  members  of  the  plu- 
rality  20. 
[0034]  The  control  element  12  includes  circuitry  in 
turn  for  receiving  inputs  from  or  generating  visible  or  au- 
dible  messages  to  an  operator  in  put/output  unit  24.  The 
unit  24,  as  will  be  understood  by  those  of  skill  in  the  art, 
could  include  an  operator  manipulatable  keyboard  as 
well  as  display  devices  or  printers  for  the  purpose  of  pro- 
viding  operator  understandable  messages  or  diagrams 
concerning  the  status  and  operation  of  the  system  10. 
[0035]  Fig.  2  illustrates  in  more  detail  characteristics 
of  three  of  the  members  of  the  plurality  20(N-1),  20N, 
and  20(N+1).  Each  of  the  units  20(N-1),  20N  and  20 
(N+1  )  is  operably  coupled  to  the  bidirectional  communi- 
cation  branch  1  4a.  Each  of  the  units  includes  a  housing 
indicated  in  phantom  for  unit  20(N-1)  as  housing  30N- 
1  .  Each  housing  carries  respective  control  circuitry  32N- 
1  ,  32N  and  32N+1  .  As  discussed  in  more  detail  subse- 
quently,  the  circuitry  32N  can  include  one  or  more  pro- 
grammable  processors  along  with  selected  discrete  cir- 
cuitry.  In  such  an  implementation,  the  system  10  corre- 
sponds  to  an  event  detecting  distributed  multiprocessor 
communication  system. 
[0036]  Each  of  the  members  of  the  plurality  20  in- 
cludes  first  and  second  communication  link  isolation  el- 
ements,  SW1N-1,  SW1N,  SW1N+1,  SW2N-1,  SW2N 
and  SW2N+1  .  The  respective  isolation  elements,  which 
function  under  the  control  of  the  respective  local  control 
circuitry,  such  as  32n,  can  be  open  circuited  or  closed 
circuited  thereby  enabling  communication  signals  and 
electrical  energy  to  travel  unimpeded  through  the  re- 
spective  detector  via  branch  14a. 
[0037]  The  system  1  0  in  accordance  with  the  present 
invention  implements  automatic  assignment  of  indica- 
tors  or  addresses  for  each  of  the  members  of  the  plural- 
ity  20  based  on  little  or  no  intervention  by  the  control 
element  1  2.  The  process  can  be  initiated  at  unit  20-1  via 
control  element  12.  Alternately,  the  process  can  be  ini- 
tiated  at  any  member  of  the  plurality  20. 
[0038]  In  the  event  that  there  is  a  single  communica- 
tion  branch  14a,  the  process  will  propagate  away  from 
a  power  source,  one  unit  at  a  time  from  the  initiating  unit 
to  the  right  as  illustrated  in  Fig.  1  .  In  the  event  that  the 
communication  link  includes  branches  14a,  14b,  a  de- 
cision  will  be  made  at  the  initiating  unit  in  connection 
with  the  direction  of  propagation. 
[0039]  Where  the  respective  system  includes  a 
branching  link  such  as  the  branch  16,  units  on  the 
branch  14a  which  correspond,  relative  to  the  initiating 
unit,  to  units  on  the  branch  1  6  will  be  assigned  the  same 
address  in  an  initial  pass.  Subsequently,  in  response  to 
manual  intervention,  addresses  can  be  re-assigned  to 
the  units  on  the  branch  16. 
[0040]  Figs.  3A  and  3B  illustrate  the  steps  of  a  method 
implementable  by  the  system  1  0  for  the  purpose  of  as- 
signing  the  subject  addresses. 

[0041]  When  the  system  10  is  powered  up  in  a  step 
100,  all  of  the  isolation  switch  elements  such  as  SW1n 
and  SW2n  are  open  circuited.  In  the  step  102,  N  is  ini- 
tialized  to  the  value  one. 

5  [0042]  In  a  step  1  04,  unit  N,  with  respect  to  Fig  2,  de- 
tects  power  on  the  communication  branch  14a,  in  this 
instance  from  the  control  element  12,  at  port  Ln.  In  a 
step  106,  in  response  to  power  being  detected,  isolation 
element  SW1  N  is  closed. 

10  [0043]  In  a  step  108,  unit  N  awaits  an  instruction  or 
command  from  a  prior  unit.  Where  unit  N  corresponds 
to  unit  20-1  ,  the  prior  unit  corresponds  to  the  control  el- 
ement  12.  Alternately,  where  N  is  a  larger  number,  the 
unit  N  receives  an  initiating  command  from  a  prior  unit, 

is  closer  to  a  power  source,  corresponding  in  Fig.  2  to  unit 
20(N-1). 
[0044]  If  a  step  110,  the  designated  unit  detects  an 
auto-addressing  instruction,  in  a  step  112  an  address 
will  be  transmitted  on  the  branch  1  4a  from  the  prior  unit 

20  along  with  a  check  sum.  The  received  data  will  be  proc- 
essed  in  a  step  114,  by  the  receiving  unit  N.  If  the  re- 
ceived  address  and  check  sum  are  acceptable,  in  a  step 
116,  the  received  address  is  stored  at  unit  N. 
[0045]  In  a  step  1  1  8,  an  acknowledge  signal  is  sent  to 

25  the  transmitting  unit,  either  control  element  1  2  or  unit  N- 
1.  In  a  step  120,  unit  N  modifies  the  stored  address  for 
transmission  to  the  next  unit  N  +  1  illustrated  to  the  right 
of  unit  N  in  Fig.  2. 
[0046]  Any  one  of  a  variety  of  processes  can  be  used 

30  to  modify  the  stored  address  for  the  next  unit.  For  ex- 
ample,  the  stored  address  could  be  incremented,  or 
decremented  by  predetermined  amounts.  Other  modifi- 
cations  of  the  stored  address  can  be  carried  out  without 
departing  from  the  spirit  and  scope  of  the  present  inven- 

35  tion. 
[0047]  In  a  step  122,  switch  SW2N  is  closed.  This  in 
turn  applies  electrical  energy  to  the  subsequent  unit. 
[0048]  In  a  step  124,  the  value  of  the  designator  N  is 
incremented.  The  process  then  repeats  starting  at  step 

40  104. 
[0049]  Where  the  processed  input  has  been  found  not 
to  be  acceptable  in  the  step  115,  a  signal  is  sent  to  the 
transmitting  unit  indicating  non-receipt  or  non-acknowl- 
edgement  of  a  valid  address  and  check  sum.  The  trans- 

45  mitting  unit  will,  in  turn,  in  step  126  retry  steps  112,  114 
and  115  up  to  three  times. 
[0050]  In  the  event  that  there  are  three  failures  in  a 
row,  in  a  step  128  a  failure  or  trouble  message  or  signal 
can  be  generated  by  the  unit  N-1  for  the  control  element 

so  12.  In  the  event  that  the  last  unit  on  the  link  has  been 
addressed,  no  acknowledgement  or  failure  signals  will 
be  received.  This  condition  will  be  detected  in  a  step  1  30 
causing  the  process  to  terminate. 
[0051]  The  above-described  process  reflects  a  se- 

55  quence  of  energizing  the  respective  communication  link 
and  initiating  the  addressing  process  via  the  control  el- 
ement  1  2  and  unit  20-1  .  Alternately,  in  the  event  that  the 
control  element  12  does  not  generate  an  automatic  ad- 
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dressing  mode  instruction  in  the  step  108,  an  operator 
or  installer  in  a  step  134  can  specify  an  address  at  a 
selected  unit.  The  specified  address  will  in  turn  be  stored 
at  the  specified  unit  and  in  response  thereto,  the  corre- 
sponding  isolation  element  SW2  will  be  opened  in  a  step 
136. 
[0052]  The  selected  unit  can  then  modify  the  stored 
address  in  the  step  1  20,  close  or  short  circuit  its  respec- 
tive  isolation  element  SW2  in  the  step  1  22  increment  the 
value  of  the  designator  N  in  the  step  124  and  continue 
the  process  starting  the  step  104.  In  this  way,  the  units 
in  the  branch  1  6,  see  Fig.  1  ,  can  be  assigned  addresses 
which  are  distinct  and  unique  from  any  of  the  address 
assigned  on  either  of  the  branches  14a,  b. 
[0053]  It  will  be  understood  that  an  address  can  be 
manually  entered  at  a  selected  unit  by  means  of  manu- 
ally  manipulating  one  or  more  switches  located  on  the 
unit  so  as  to  specify  the  automatic  addressing  mode, 
and  to  enter  a  selected  address  for  that  unit.  Alternately, 
a  wireless  portable  programming  unit  which  could  be 
placed  in  communication  with  selected  unit  via  RF,  ul- 
trasonic,  or  infrared  links  can  be  used  to  specify  a  mode 
and  an  address  for  a  selected  unit. 
[0054]  In  Fig.  4,  a  schematic  diagram  illustrates  one 
embodiment  of  a  unit  N  usable  in  the  system  10.  The 
unit  N  includes  terminals  50a,  b  which  can  be  coupled 
to  one  side  of  the  branch  for  example  1  4a  and  a  terminal 
50c  which  can  be  coupled  to  the  other  side  of  the  branch. 
[0055]  Unit  N  includes  isolation  elements  or  switches 
SW1  N,  SW2N  as  discussed  above.  Each  of  the  switch- 
es  is  coupled  in  parallel  across  a  respective  isolation 
diode  D1  ,  D2.  The  cathodes  of  the  diodes  D1  ,  D2  are, 
in  turn,  coupled  to  a  bidirectional  communications  port 
of  an  event  detector  52,  intended  to  operate  as  part  of 
a  communications  system. 
[0056]  The  detector  52  could  include  a  sensing  ele- 
ment,  such  as  a  smoke  or  temperature  detector,  a  move- 
ment  detector  or  position  detector  as  would  be  known 
to  those  of  skill  in  the  art  along  with  local  control  circuitry. 
[0057]  The  unit  N  also  includes  resistors  R1  and  R2 
which  are  coupled  between  terminals  50a,  c  and  input 
port  P3  to  the  detector  52.  Input  port  P3  is  adapted  to 
detect  the  application  of  electrical  energy  on  the  branch 
14a  between  terminals  50a,  c.  The  unit  N  also  includes 
resistors  R3  and  R4  coupled  between  terminals  50b,  c 
and  in  turn  coupled  to  input  port  P2.  The  detector  52 
includes  circuitry  for  detecting  the  presence  of  electrical 
energy  applied  to  either  of  ports  P2  or  P3  indicating  a 
direction  of  receipt  of  electrical  energy  or  power. 
[0058]  The  unit  N  of  Fig.  4  also  includes  an  isolation 
diode  D3  coupled  between  bidirectional  communica- 
tions  port  P4  and  an  energy  storage  capacitor  C1  .  A  con- 
trol  switch  or  isolation  element  SWB  is  coupled  in  par- 
allel  across  the  diode  D3.  Electrical  energy  is  applied 
via  the  cathode  of  diode  D3  to  capacitor  C1  and  to  an 
energy  input  port  P1  of  the  detector  52. 
[0059]  The  detector  N  of  Fig.  4  operates  as  described 
above  in  carrying  out  the  process  of  Figs.  3A,  3B.  An 

acknowledge  signal  can  be  generated  for  use  by  the  ad- 
dress  transmitting  unit  N-1  by  removing  electrical  ener- 
gy  from  the  branch  14a  in  the  vicinity  of  the  unit  N  and 
closing  or  short  circuiting  the  isolating  element  SWB. 

5  This  in  turn  generates  an  acknowledge  signal  detecta- 
ble  by  the  unit  N-1  .  The  capacitor  C1  also  stores  energy 
locally  functioning  as  a  local  power  supply  for  purposes 
of  energizing  the  detector  N.  The  input  ports  P2,  P3  in 
addition  to  detecting  a  direction  of  application  of  electri- 

10  cal  energy  to  the  unit  N,  are  also  effective  to  detect  the 
presence  of  an  acknowledge  signal  generated  by  clos- 
ing  or  short  circuiting  the  isolation  element  SWB  gener- 
ated  by  the  address  receiving  unit. 
[0060]  Fig.  5  illustrates  an  alternate  form  of  a  unit  60 

is  usable  with  the  system  1  0  to  carry  out  an  automatic  ad- 
dressing  process.  The  unit  60  includes  local  control  cir- 
cuitry  implemented  in  part  by  a  programmable  proces- 
sor  62a.  The  processor  62a  is  coupled  to  an  event  or 
ambient  condition  sensor  62b.  The  sensor  62b  could  in- 

20  elude  any  form  of  position,  motion,  temperature  or 
smoke  sensor  without  limitation. 
[0061]  Coupled  to  processor  62a  is  read-only  memory 
62c,  programmable  read-only  memory  62d  and  read- 
write  memory  62e.  The  memory  units  62c,  d  and  e  could 

25  be  used  individually  or  combined  together  as  would  be 
understood  by  those  of  skill  in  the  art  for  the  purpose  of 
storing  in  a  non-volatile  fashion  commands,  constants 
or  other  information  and  for  storing  in  a  volatile  fashion 
transient  information. 

30  [0062]  The  processor  62a  includes  signal  input  ports 
64a,  b  for  the  purpose  of  detecting  a  direction  of  applied 
electrical  energy  on  the  branch  1  4a  as  discussed  previ- 
ously.  The  ports  64a,  64b  can  also  be  used  to  detect 
transmission  acknowledgment  or  failure  signals  from 

35  units  to  which  addresses  have  been  sent  as  discussed 
previously. 
[0063]  Processor  62a  is  in  turn  coupled  to  a  local  pow- 
er  supply  66a  which  can  be  energized  from  electrical 
energy  received  via  the  branch  14a.  Interface  circuitry 

40  66b  enables  the  processor  66a  to  carry  on  bidirectional 
communications  via  the  branch  14a  with  a  control  ele- 
ment,  such  as  the  element  12,  or  other  units  in  the  sys- 
tem. 
[0064]  Diodes  D1'  and  D2'  provide  isolation  as  dis- 

45  cussed  previously.  The  unit  60  includes  two  isolation 
units  SW1-60  and  SW2-60  which  function  under  the 
control  of  the  processor  62a  so  as  to  implement  the 
method  previously  described  in  Figs.  3A  and  3B. 
[0065]  The  method  of  Figs.  3A,  3B  could  be  modified, 

so  as  would  be  understood  by  those  of  skill  in  the  art,  to 
incorporate  additional  detail  or  variations  obvious  in 
view  of  the  above  description  and  figures.  Isolation  ele- 
ments  SW1  N,  SW2N  can  be  implemented  as  solid  state 
or  mechanical  switches. 

55  [0066]  From  the  foregoing,  it  will  be  observed  that  nu- 
merous  variations  and  modifications  may  be  effected 
without  departing  from  the  spirit  and  scope  of  the  inven- 
tion.  It  is  to  be  understood  that  no  limitation  with  respect 
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to  the  specific  apparatus  illustrated  herein  is  intended 
or  should  be  inferred.  It  is,  of  course,  intended  to  cover 
by  the  appended  claims  all  such  modifications  as  fall 
within  the  scope  of  the  claims. 

5 

Claims 

1.  An  event  detector  comprising: 
10 

a  sensor; 
at  least  one  terminal  for  coupling  to  a  commu- 
nications  link; 
control  circuitry,  coupled  to  the  sensor  and  the 
terminal;  15 
at  least  one  isolation  element  coupled  to  the 
control  circuitry  and  the  terminal; 
an  information  storage  element;  and 
an  address  receiving  input  port  coupled  to  the 
control  circuitry  wherein  in  response  to  selected  20 
inputs,  the  control  circuitry  stores  a  unit  identi- 
fier  in  the  storage  element,  and  establishes  a 
unit  identifier  for  another  detector,  including  cir- 
cuitry  for  placing  the  isolation  element  into  a  low 
impedance  state  whereupon  the  established  25 
address  can  be  coupled  to  the  terminal. 

2.  A  detector  as  in  claim  1  which  includes  a  second 
terminal  for  coupling  to  the  communications  link  and 
a  second  isolation  element  coupled  to  the  control  30 
circuitry  and  the  second  terminal. 

3.  A  detector  as  in  claim  1  wherein  the  input  port  in- 
cludes  at  least  one  manually  operable  member. 

35 
4.  A  detector  as  in  claim  3  which  includes  a  visual  re- 

adout  coupled  to  the  control  circuitry. 

5.  A  detector  as  in  claim  1  wherein  the  input  port  in- 
cudes  radiant  energy  receiving  circuitry.  40 

11.  A  method  of  substantially  automatically  assigning 
addresses  to  a  plurality  of  linked  detectors  of  a  type 
as  in  claim  1  comprising: 

establishing  an  address  to  be  assigned  to  an 
initial  detector; 
assigning  the  address  to  the  detector; 
forming  in  the  detector  an  address  to  be  as- 
signed  to  the  next  detector; 
repeating  the  assigning  and  forming  steps  in 
the  next  detector. 

12.  A  method  as  in  claim  11  wherein  at  least  some  of 
the  address  assigned  detectors  communicate  re- 
ceipt  of  an  assigned  address  to  a  respective  ad- 
dress  assigning  detector. 

13.  A  method  as  in  claim  11  wherein  in  the  event  of  mul- 
tiple,  connected,  parallel  links,  detectors  on  differ- 
ent  links  will  be  assigned  identical  addresses. 

14.  A  method  as  in  claim  11  wherein  the  forming  step 
includes  one  of  incrementing  and  decrementing  the 
address  assigned  to  the  detector. 

15.  A  method  as  in  claim  11  wherein  the  next  detector 
receives  electrical  energy  from  the  detector. 

16.  A  method  as  in  claim  15  wherein  the  next  detector 
establishes  a  direction  indicative  of  receipt  of  the 
electrical  energy. 

17.  A  method  as  in  claim  11  which  includes,  in  at  least 
some  of  the  detectors,  sensing  an  ambient  condi- 
tion. 

6.  A  detector  as  in  claim  2  which  includes  circuitry  for 
establishing  a  direction  from  which  power  is  being 
supplied  to  the  detector  by  the  link. 

7.  A  detector  as  in  claim  6  which  includes  circuitry  for 
generating  an  identifier  received  signal. 

8.  A  detector  as  in  claim  6  which  includes  circuitry  for 
altering  a  detector's  identifier  to  establish  the  iden-  so 
tifier  for  another  detector. 

9.  A  detector  as  in  claim  8  wherein  the  altering  circuit 
comprises  circuitry  for  one  of  incrementing  and  dec- 
rementing  the  identifier.  55 

10.  A  detector  as  in  claim  1  wherein  the  sensor  com- 
prises  a  smoke  sensor. 
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