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@  APPARATUS  FOR  THE  PREVENTION  OF  DISASTERS. 

©  An  apparatus  for  the  prevention  of  disasters  in  which  a 
plurality  of  terminal  devices  are  connected  to  a  receiver  which 
collects  data  by  polling  from  the  terminal  devices.  Specific  data 
such  as  the  data  inherent  in  the  kinds  of  the  terminals  are  auto- 
matically  registered  in  the  receiver  at  the  time  of  initial  setting, 
and  there  is  no  need  of  transmitting  specific  data  from  the  ter- 
minal  device  to  the  receiver  for  each  polling.  For  this  purpose, 
the  receiver  is  provided  with  first  means  that  collects  and  stores 
specific  data  related  to  the  terminal  devices.  When  a  plurality  of 
receivers  are  arranged  in  a  hierarchical  manner,  the  receiver  of 
the  lowest  rank  is  provided  with  the  above  first  means.  Further, 
each  of  the  receivers  includes  second  means  for  collecting  spe- 
cific  data  of  terminal  devices  from  a  receiver  of  a  lower  rank  and 
transferring  the  collected  data  to  a  receiver  of  a  higher  rank, 
and  third  means  for  storing  the  specific  data  on  the  terminal 
device  received  through  the  second  means  from  the  receiver  of 
the  lower  rank. 
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DESCRIPTION 

DISASTER  PREVENTION  SYSTEM 

[Technical  F i e l d ]  

This  invent ion   r e l a t e s   to  a  d i s a s t e r   p reven t ion   system  such  as  

f ire   alarm  systems,  gas  leakage  alarm  systems,  anti  - t h e f t   systems  and 

others ,   and  more  p a r t i c u l a r l y   to  a  d i s a s t e r   p revent ion   system  a r r a n g e d  

so  as  to  be  capable  of  e f f e c t i v e l y   managing  and  knowing  the  c o n n e c t i o n  

s ta tus   of  te rminal   uni ts   by  a  higher  rank  u n i t .  

[Background  Technics]  

In  d i s a s t e r   p r even t ion   systems  in  which  a  p l u r a l i t y   of  t e r m i n a l  

units   such  as  f i re   sensors ,   r epea te r s   or  the  l ike  are  connected  to  a 

rece iver   for  managing  and  c o n t r o l l i n g   the  t e rmina l   u n i t s ,   the  r e c e i v e r  

must  know  connect ion  in fo rmat ion   or  c l a s s i f y i n g   in fo rmat ion   as  well  as  

s ta tus   in format ion   of  the  i nd iv idua l   te rminal   u n i t s .  

In  p a r t i c u l a r ,   in  d i s a s t e r   p reven t ion   systems  in  which  a 

p l u r a l i t y   of  r e c e i v e r s   are  disposed  h i e r a r c h i c a l l y   with  the  t e r m i n a l  

units  being  connected  to  the  lowest- rank  r e c e i v e r s ,   i t   is  n e c e s s a r y  

that  the  c l a s s i f i c a t i o n   informat ion  concerning  the  t e rmina l   uni ts   as  

connected  be  grasped  at  the  side  of  the  h ighe r - r ank   r e c e i v e r .  

A  d i s a s t e r   p r even t ion   system  in  which  the  c l a s s i f i c a t i o n  

informat ion   of  the  i n d i v i d u a l   terminal   uni ts   is  t r a n s m i t t e d   to  t h e  

rece ive r   t oge the r   with  the  superv isory   informat ion   r e p r e s e n t a t i v e   o f  

the  ope ra t ing   s t a tus   of  the  sensors  is  d i sc losed   in  Japanese  P a t e n t  

Appl ica t ion   Laid-Open  No.  127292/1  983. 

Fur the r ,   with  a  view  to  providing  a  f i re   alarm  system  capable  o f  

t r a n s m i t t i n g   the  c l a s s i f i c a t i o n   information  of  d e t e c t o r s   to  a  r e c e i v e r  
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without  a f f e c t i n g   the  s igna l   bit  number  of  de tec ted   i n f o r m a t i o n ,  

Japanese  Patent   App l i ca t ion   Laid-Open  Mo.  65398/1985  teaches   a  f i r e  

alarm  system  whose  ope ra t ion   is  based  on  tempora l ly   s e p a r a t e d  

t r a n s m i s s i o n s   of  the  c l a s s i f i c a t i o n   in fo rmat ion   and  the  d e t e c t e d  

in fo rma t ion ,   and  in  which  the  terminal   unit  responds  to  a  c a l l  

r eques t i ng   the  c l a s s i f i c a t i o n   in format ion   as  issued  by  the  r ece ive r   by 

sending  back  the  in format ion   of  a  p r e sc r i bed   level   which  d i f f e r s   from 

one  to  another   d e t e c t o r   in  dependence  on  the  c l a s s i f i c a t i o n   of  t he  

d e t e c t o r s ,   to  thereby  allow  the  r e c e i v e r   to  i d e n t i f y   t h e  

c l a s s i f i c a t i o n   of  that  d e t e c t o r ,   wherein  the  ca l l   for  the  d e t e c t e d  

in fo rmat ion   is  issued  in  success ion   to  the  te rmining  t he  

c l a s s i f i c a t i o n .   The  r e c e i v e r   then  decides  whether  a  f i r e   has  broken 

out  frtm  the  de tec ted   in format ion   as  r ece ived   on  the  basis   of  t he  

r e s u l t   of  the  dec is ion   concerning  the  c l a s s i f i c a t i o n   made  p r e v i o u s l y .  

However,  both  of  the  systems  d i s c l o s e d   in  the  p u b l i c a t i o n s  

mentioned  above  su f f e r   from  the  d i sadvan tage   that   the  t r a n s m i s s i o n  

ra te   is  low,  giving  '  r i se   to  problems  in  respec t   to  o p e r a t i o n  

e f f i c i e n c y ,   because  the  c l a s s i f i c a t i o n   in fo rmat ion   must  be  t r a n s m i t t e d  

upon  every  p o l l i n g .   I n h e r e n t l y ,   the  c l a s s i f i c a t i o n   in format ion   i s  

i n s u s c e p t i b l e   to  any  dynamic  v a r i a t i o n ,   which  in  turn  means  that  t h e  

c l a s s i f i c a t i o n   in format ion   once  t r a n s m i t t e d   needs  not  be  t r a n s m i t t e d  

again.   In  the  systems  d i sc losed   in  the  abovementioned  p u b l i c a t i o n s ,  

however,  the  c l a s s i f i c a t i o n   in format ion   is  t r a n s m i t t e d   upon  every  

p o l l i n g .   Thus,  the  systems  d i s c lo sed   in  the  abovement ioned 

p u b l i c a t i o n s   are  d i sadvan tageous   in  that  the  in format ion   becomes 

redundant ,   r e s u l t i n g   in  r educ t ion   in  the  t r a n s m i s s i o n   ra te   and  hence 

in  remarkable  delays  even  in  the  t r ansmis s ion   of  urgent  i n f o r m a t i o n  
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such  as  f i re   in format ion   or  the  l i k e .  

It  should  "be  a d d i t i o n a l l y   mentioned  that   both  of  t h e  

abovementioned  p u b l i c a t i o n s   contain   no  d e s c r i p t i o n   at  a l l   c o n c e r n i n g  

the  h i e r a r c h i c a l   d i s p o s i t i o n   of  a  p l u r a l i t y   of  r e c e i v e r s   and  that  any 

attempt  for  grasping  the  c l a s s i f i c a t i o n   in format ion   of  the  t e r m i n a l  

uni ts   by  the  p l u r a l i t y   of  r e c e i v e r s   disposed  h i e r a r c h i c a l l y   by  making 

use  of  the  means  d i s c lo sed   in  the  abovementioned  p u b l i c a t i o n   would 

r e s u l t   in  remarkable  r educ t ions   in  the  t r a n s m i s s i o n   r a t e .  

[Disclosure   of  the  I n v e n t i o n ]  

Accordingly,   it  is  an  obiect   of  this   inven t ion   to  provide  a 

d i s a s t e r   p reven t ion   system  such  as  a  f i r e ,   ga s - l eakage   or  t h e f t  

p reven t ion   system  which  does  not  being  about  a  deg rada t ion   of  t h e  

t r a n s m i s s i o n   r a t e '   by  r e g i s t e r i n g   a u t o m a t i c a l l y   the  i n h e r e n t  

in format ion   such  as  c l a s s i f i c a t i o n   in fo rmat ion   of  t e rmina l   un i t s   a t  

the  time  of  i n i t i a l i s a t i o n   in  the  form  of  a  c l a s s i f i c a t i o n   map  at  t h e  

r ece ive r   or  "at  each  of  the  r e c e i v e r s   when  the  r e c e i v e r s   are  p r o v i d e d  

h i e r a r c h i c a l l y .  

For  accomplishing  the  above  objec t ,   there   is  provided  a c c o r d i n g  

to  this   invent ion   a  d i s a s t e r   p r even t ion   system  inc lud ing   a  r e c e i v e r  

having  a  p l u r a l i t y   of  t e rmina l   uni ts   connected  t h e r e t o ,   wherein  s a i d  

r e c e i v e r   is  adapted  to  c o l l e c t   in format ion   from  said  t e rmina l   un i t s   by 

p o l l i n g ,  

c h a r a c t e r i z e d   in  that  f i r s t   means  for  c o l l e c t i n g   and  s t o r i n g  

inherent   in format ion   concerning  said  t e rmina l   uni ts   is  provided  in  

said  r e c e i v e r .  

With  this   arrangement ,   t r a n s f e r   of  the  inheren t   i n fo rmat ion   i s  

rendered  unnecessary   in  the  ordinary  moni tor ing  or  s u p e r v i s i n g  
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ope ra t i on   of  the  d i s a s t e r   p reven t ion   system  to  thereby  enhance  t he  

t r a n s m i s s i o n   rate  by  v i r t ue   of  p rov i s ion   of  the  f i r s t   means  p r o v i d e d  

in  the  r e c e i v e r   for  c o l l e c t i n g   and  s t o r i n g   the  i nhe ren t   i n f o r m a t i o n .  

Fu r the r ,   according  to  this   i nven t ion ,   there  is  provided  a  d i a s t e r  

p r e v e n t i o n   system  in  which  a  p l u r a l i t y   of  r e c e i v e r s   are  d i s p o s e d  

h i e r a r c h i c a l l y ,   wherein  each  of  the  lowest  rank  r e c e i v e r s   has  t e r m i n a l  

un i t s   connected  t h e r e t o   and  is  so  arranged  as  to  c o l l e c t   i n f o r m a t i o n  

from  said  t e rmina l   un i t s   by  po l l ing   c h a r a c t e r i z e d   by  c o m p r i s i n g :  

f i r s t   means  provided  at  each  of  said  lowest  rank  r e c e i v e r s   f o r  

s t o r i n g   inheren t   i n fo rma t ion   concerning  said  t e rmina l   u n i t s ,  

second  means  provided  at  each  of  said  r e c e i v e r s   for  c o l l e c t i n g  

the  inheren t   i n fo rmat ion   of  said  terminal   uni ts   from  the  lower  r ank  

r e c e i v e r s   to  thereby  t r a n s f e r   the  c o l l e c t e d   i nhe ren t   i n fo rmat ion   t o  

higher   rank  r e c e i v e r s ,   and 

t h i r d   means  provided  at  the  r e c e i v e r s   exc lu s ive   of  the  l o w e s t -  

rank  r e c e i v e r s   for  s t o r i n g   the  inherent   i n fo rmat ion   of  said  t e r m i n a l  

un i t s   c o l l e c t e d   from  the  lower  rank  r ece ive r s   by  said  second  means.  

With  the  above  arrangement ,   maps  of  inheren t   i n fo rmat ion   such  as  

the  c l a s s i f i c a t i o n   in format ion   of  the  terminal   un i t s   connected  to  t he  

lowest  rank  r e c e i v e r s   are  t r a n s f e r r e d   s e q u e n t i a l l y   from  t h e  

h i e r a r c h i c a l l y   lowest  rank  r e c e i v e r s   toward  the  h i e r a r c h i c a l l y   h i g h e s t -  

rank  r e c e i v e r   at  f i r s t   i n i t i a l i z a t i o n   or  i n t e r m e d i a t e   i n i t i a l i z a t i o n  

in  the  course  of  ope ra t ion ,   whereby  inherent   i n fo rmat ion   maps  a r e  

u l t i m a t e l y   c o l l e c t e d   at  the  h i e r a r c h i c a l l y   h i g h e s t - r a n k   r e c e i v e r  

a u t o m a t i c a l l y ,   while  inherent   in format ion   concerning  the  ass igned  a r e a  

is  also  held  in  the  r e ce ive r   in  charge  of  that  area  in  the  course  o f  

c o l l e c t i o n   of  the  i n fo rma t ion ,   as  the  r e su l t   of  which  a  procedure  f o r  
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p r e l i m i n a r i l y   s e t t i n g   a  map  concerning  the  r e l e v a n t   t e rmina ls   at  each 

of  the  a s s o c i a t e d   r e c e i v e r s   can  be  done  away  with,  while  t he  

t r ansmis s ion   rate  can  be  increased   because  no  t r a n s f e r   of  the  i n h e r e n t  

in format ion   is  performed  during  the  ordinary  moni tor ing  opera t ion   o f  

the  d i a s t e r   p reven t ion   sys t em.  

[Brief  Desc r ip t ion   of  the  Drawings] 

Fig.  1  is  a  block  diagram  showing  a  genera l   arrangement  of  a 

d i s a s t e r   p reven t ion   system  to  which  this   inven t ion   can  be  a p p l i e d ,  

Fig.  2  is  a  c i r c u i t   block  diagram  showing  an  i n t e r n a l   c i r c u i t  

c o n f i g u r a t i o n   of  a  h igh- rank   system  ( h i g h e s t - r a n k   rece iver )   10  shown 

in  Fig.  1,  Fig.  3  is  a  c i r c u i t   block  diagram  showing  an  i n t e r n a l  

c i r c u i t   c o n f i g u r a t i o n   of  a  main  r ece ive r   20  shown  in  .Fig.  2,  Fig.  4  i s  

a  c i r c u i t   block  diagram  showing  an  i n t e r n a l   c i r c u i t   c o n f i g u r a t i o n   of  a 

p ro toco l   convers ion  uni t   (lowest  rank  r ece ive r )   30  shown  in  Fig.  1, 

F i g . . 5   is  a  c i r c u i t   .  block  diagram  showing  an  i n t e r n a l   c i r c u i t  

c o n f i g u r a t i o n   of  a  t e rmina l   unit  40  shown  in  Fig.  1,  Figs.   6A  and  6B 

show  flow  charts   for  i l l u s t r a t i n g   the  ope ra t ion   of  the  p r o t o c o l  

convers ion  unit  (lowest  rank  r e c e i v e r ) ,   Figs.   7A  and  7B  show  f low 

char t s   for  i l l u s t r a t i n g   the  opera t ion   of  the  main  r e ce ive r ,   Fig.  8 

shows  a  flow  chart   for  i l l u s t r a t i n g   the  ope ra t ion   of  the  host  sys tem 

( h i g h e s t - r a n k   r e c e i v e r ) ,   and  Fig.  ,9  shows  a  flow  chart   f o r  

i l l u s t r a t i n g   the  ope ra t ion   of  the  terminal   u n i t .  

(BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION) 

In  the  fo l lowing,   an  exemplary  embodiment  of  this   invent ion   w i l l  

be  descr ibed   by  r e fe rence   to  the  d rawings .  
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Fig.  1  shows  a  general   system  arrangement  of  a  f i r e   p r e v e n t i o n  

system  to  which  this   invent ion   is  appl ied .   Re fe r r ing   to  the  f igure ,   a 

main  r e c e i v e r   20  is  connected  to  a  host  system  10  such  as  a  CRT 

console  or  the  l ike,   while  a  p l u r a l i t y   of  p ro toco l   convers ion   uni ts   30 

are  connected  to  the  main  r ece ive r   20,  wherein  each  of  the  p r o t o c o l  

convers ion   uni ts   30  have  a  p l u r a l i t y   of  t e rmina l   un i t s   40  such  as 

sensors ,   r e p e a t e r s   or  the  like  connected  t h e r e t o .   The  host  system  10, 

the  main  r e c e i v e r   20  and  the  pro tocol   convers ion   un i t s   30  each  i n c l u d e  

a  r e s p e c t i v e   CPU  and  they  are  e s s e n t i a l l y   implemented  so  'as  to  s e r v e  

as  r e c e i v e r s .   Accordingly,   in  the  fol lowing  d e s c r i p t i o n ,   the  h o s t  

system  10  is  also  r e f e r r e d   to  as  the  h i g h e s t - r a n k   r e c e i v e r   with  t he  

p ro toco l   convers ion  uni ts   30  being  r e f e r r e d   to  as  the  l o w e s t - r a n k  

r e c e i v e r s .  

Fig.  2  shows  an  i n t e r n a l   c i r c u i t   arrangement   of  the  host  sys tem 

10  or  the  h i g h e s t - r a n k   r ece ive r   inc luding   CRT  equipment.   The  h i g h e s t -  

rank  r e c e i v e r .   10  includes   a  cen t ra l   p roces s ing   unit   CPU1,  a  r e a d - o n l y  

memory  R0M1  1  for  s t o r i n g   programs,  a  random  access  memory  RAM  1  t o  

serve  as  a  work  memory,  a  random  access  memory  RAM12  for  r e g i s t r a t i o n  

of  the  t e rmina l   ins t ruments   and  devices ,   a  switch  c i r c u i t   SW11  f o r  

s e t t i n g   the  (ID)  numbers  of  the  low-rank  i n s t r u m e n t s / d e v i c e s   as 

connected,   a  d i sp lay   unit  DPI,  an  opera t ing   (ma in ipu l a t i ng )   unit  0P1, 

a  sounder  unit   SP1  and  t r a n s m i s s i o n / r e c e p t i o n   un i t s   TR11  to  TRin  f o r  

r e a l i z i n g   i n t e r c o n n e c t i o n   with  the  low-rank  i n s t r u m e n t s / d e v i c e s ,   and 

o t h e r s .  

An  i n t e r n a l   c i r c u i t   arrangement  of  the  main  r e c e i v e r   20  is  shown 

in  Fig.  3.  The  main  r ece ive r   20  includes  a  c e n t r a l   p rocess ing   u n i t  

CPU2,  a  r ead-on ly   memory  R0M21  for  s t o r ing   programs,  a  random  a c c e s s  
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memory  RAM21  serv ing   as  the  work  area,  a  random  access  memory  RAM22 

for  r e g i s t e r i n g   the  te rminal   un i t s ,   a  switch  c i r c u i t   SW21  for  s e t t i n g  

p re sence / absence   of  i n t e r c o n n e c t i o n   with  the  h i g h e r - r a n k   system,  a 

switch  c i r c u i t   SW22  for  s e t t i n g   the  (ID)  number  of  the  low-rank  u n i t s  

as  connected,  d i sp lay   units   DP2,  an  operat ing  (manipula t ing)   uni t   0P2, 

a  sounder  unit  SP2,  a  p r i n t e r   P2,  a  t r a n s m i s s i o n / r e c e p t i o n   uni t   TR20 

for  performing  communication  with  the  host  system  10, 

t r a n s m i s s i o n / r e c e p t i o n   uni ts   TR21  to  TR2n  for  performing  communica t ion  

with  the  p ro toco l   convers ion  uni ts   30,  and  o t h e r s .  

Fig.  4  shows  an  i n t e r n a l   c i r c u i t   arrangement  of  the  p r o t o c o l  

convers ion  unit  30  serving  as  the  lowest - rank  r e c e i v e r .   The  p r o t o c o l  

convers ion  unit  30  includes  a  c en t r a l   p rocess ing   unit   CPU3,  a  r e a d -  

only  memory  R0M31  for  s to r ing   programs,  a  r ead -on ly   memory  ROM32  f o r  

r e g i s t e r i n g   addresses   and  c l a s s i f i c a t i o n   (types)  of  the  t e r m i n a l  

u n i t s ,   a  random  access  memory  RAM31  serving  as  the  work  memory,  a 

random  access  memory  RAM32  for  r e g i s t e r i n g   the  t e rmina l   u n i t s ,   a 

d i sp lay   unit   DP3,  an  opera t ing   (manipulat ing)   un i t   0P3,  a  sounder  u n i t  

SP3,  a  p r i n t e r   P3,  a  t r a n s m i s s i o n / r e c e p t i o n   unit   TR30,  a 

t r a n s m i s s i o n / r e c e p t i o n   unit  TR31  and  o t h e r s .  

Fig.  5  shows  in  d e t a i l   an  i n t e r n a l   s t r u c t u r e   of  one  of  t h e  

te rminal   uni ts   40  connected  to  the  lowes t - rank   r e c e i v e r ,   i . e .   t h e  

pro tocol   convers ion   unit  30  and  can  be  exempl i f i ed   by  a  s e n s o r  

r e p e a t e r ,   smoke  p r e v e n t i o n / d i s c h a r g e   r epea t e r ,   analogue  sensor   and  t h e  

l ike .   Although  the  i n t e r n a l   c o n f i g u r a t i o n   of  the  sensor  r e p e a t e r   i s  

shown  in  Fig.  5,  it  should  be  understood  that   other   r e p e a t e r s   can  a l s o  

be  implemented  in  a  s imi l a r   s t r u c t u r e .   The  i l l u s t r a t e d   s e n s o r  

r e p e a t e r   includes  a  cen t ra l   p rocess ing   unit  CPU4,  a  r ead -on ly   memory 
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R0M41  for  s t o r i n g   programs,  a  c l a s s i f i c a t i o n - s e t t i n g   r e ad -on ly   memory 

R0M42,  a  random-access  memory  RAM41  to  serve  as  the  work  memory,  an 

address  s e t t i n g   switch  c i r c u i t   SW41,  a  c l a s s i f i c a t i o n   s e t t i n g   sw i t ch  

c i r c u i t   SW42,  a  t r a n s m i s s i o n / r e c e p t i o n   unit   TR40  for  p e r f o r m i n g  

communication  with  the  p ro toco l   conversion  unit  30  and  o t h e r s .  

Now,  d e s c r i p t i o n   wil l   be  d i r ec t ed   to  the  ope ra t ion   of  the  d i s a s t e r  

p reven t ion   system  implemented  in  the  s t r u c t u r e   desc r ibed   above.  In  

precedence  t h e r e t o ,   those  por t ions   with  which  this   i nven t ion   i s  

concerned  wi l l   be  b r i e f l y   desc r ibed .   The  read-only   memory  R0M32 

inco rpo ra t ed   in  the  l owes t - r ank   r e c e i v e r ,   i . e .   the  p ro toco l   c o n v e r s i o n  

unit   30  is  placed  with  inhe ren t   in format ion   concerning  the  a d d r e s s e s  

and  c l a s s i f i c a t i o n   or  types  of  the  te rminal   devices  connected  to  t h i s  

p ro tocol   convers ion   unit   30.  At  the  time  of  i n i t i a l i z a t i o n ,   r e q u e s t  

for  the  c l a s s i f i c a t i o n   in fo rmat ion   is  issued  to  each  t e rmina l   unit  o r  

device  through  f i r s t   means  (blocks  101  to  110  shown  in  F ig .6A) .   The 

c l a s s i f i c a t i o n   in fo rmat ion   sent  from  each  t e rmina l   device  is  compared 

with  the  co r re spond ing   c l a s s i f i c a t i o n   in format ion   s tored  in  the  r e a d -  

only  memory  R0M32.  When  the  comparison  r e s u l t s   in  co inc idence ,   t h i s  

fact  is  r e g i s t e r e d   in  the  te rminal   r e g i s t e r i n g   random  access  memory 

RAM32.  Subsequent ly ,   through  second  means  (blocks  116  to  120  i n  

Fig.6A),   the  contents   r e g i s t e r e d   in  the  random  access  memory  RAM32  a r e  

t r a n s f e r r e d   to  the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM22 

i n c o r p o r a t e d   in  the  main  r e c e i v e r   20.  In  the  main  r e c e i v e r   20,  t h e  

c l a s s i f i c a t i o n   i n fo rma t ion   of  the  t e rmina l   i n s t r u m e n t / d e v i c e   as  

t r a n s f e r r e d   from  the  p ro toco l   conversion  unit  30  is  r e g i s t e r e d   t h rough  

second  means  of  the  abovementioned  main  r e c e i v e r   20  (blocks  201  to  207 

and  blocks  208  to  211  in  Fig.  7  A)  to  the  te rminal   r e g i s t e r i n g   random 
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access  memory  RAM22  c o n s t i t u t i n g   a  th i rd   means,  while  this   r e g i s t e r e d  

terminal   c l a s s i f i c a t i o n   in fo rmat ion   is  fu r the r   t r a n s f e r r e d   to  an  even 

higher  r ece ive r   c o n s t i t u t i n g   the  host  system  10.  In  the  host  sys t em,  

the  te rminal   c l a s s i f i c a t i o n   in format ion   as  t r a n s f e r r e d   from  the  main 

r ece ive r   20  is  r e g i s t e r e d   in  the  terminal   r e g i s t e r i n g   random  a c c e s s  

memory  RAM12  which  c o n s t i t u t e s   the  th i rd   means  through  second  means  o f  

the  host  system  10  (blocks  301  to  307  in  Fig.  8).  By  v i r t ue   of  t he  

opera t ion   performed  at  the  time  of  i n i t i a l i z a t i o n   as  descr ibed   above,  

the  c l a s s i f i c a t i o n   in format ion   inherent   to  each  terminal   device  which 

is  necessary  for  the  i n d i v i d u a l   r ece ive r   to  perform  o r d i n a r y  

monitoring  and  con t ro l   ope ra t ions   can  be  derived  from  the  con ten t s   o f  

r e g i s t a r a t i o n   in  the  te rminal   r e g i s t e r i n g   random  access  memory  of  each 

r e c e i v e r .  

Figs.   6A  and  6B  show  flow  char ts   for  i l l u s t r a t i n g   ope ra t ion   o f  

the  p ro tocol   convension  unit   .30  shown  in  Fig.  4.  At  block  100, 

opera t ion   is  s t a r t e d .   At  block  101,  i n i t i a l   values  are  set .   At  b l o c k  

102,  address  is  i n i t i a l i z e d   to  zero.  T h e r e a f t e r ,   po l l ing   is  s t a r t e d  

to  the  te rminal   u n i t s .   At  the  end  of  the  po l l i ng   to  the  (n  -  1 ) - t h  

t e rmina l ,   the  value  of  address  is  incremented  by  one  (block  103) ,  

being  followed  by  the  po l l ing   to  the  n-th  te rminal   uni t ,   where  an 

address  code  added  with  the  c l a s s i f i c a t i o n   informat ion   reques t   command 

is  sent  out  onto  a  t r a n s m i s s i o n   trunk  line  L  (block  104}  and  at  t h e  

same  time  a  timer  is  a c t i v a t e d   (block  105).  When  the  t e rmina l   u n i t  

a l l o c a t e d   with  the  abovementioned  address  r ece ives   the  s igna l   from  t h e  

p ro toco l   convers ion   un i t ,   that   terminal   unit  sends  back  the  t e r m i n a l  

in format ion   added  with  the  abovementioned  address  code,  by  way  o f  

example.  In  the  p ro toco l   convers ion  unit,,  dec is ion   is  made  as  to  
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whether  the  r e tu rn   s igna l   is  received  or  not  from  the  abovement ioned 

t e rmina l   unit   wi thin  a  p rede te rmined   time  and  whether  the  

c l a s s i f i c a t i o n   in format ion   is  issued  or  not  (blocks  106,  107,  and 

108).  When  the  c l a s s i f i c a t i o n   in format ion   is  not  a v a i l a b l e   r e g a r d l e s s  

of  whether  the  r e tu rn   s igna l   is  received  or  not  (YES  at  block  108),  i t  

is  decided  that   the  t e rmina l   unit  of  concern  makes  no  response ,   as  the  

r e s u l t   of  which  the  p r i n t e r   P3  p r i n t s   out  that   the  n-th  t e rmina l   u n i t  

is  not  p resen t   (block  109).  Subsequent ly ,   unless   the  f i na l   address  t o  

be  pol led   is  reached  (NO  at  block  110),  the  address  value  i s  

incremented  by  one  (block  103),  whereupon  the  s i m i l a r   p o l l i n g  

ope ra t i on   takes  place  at  the  next  a d d r e s s .  

When  the  re tu rn   s igna l   is  r ece ived   t oge the r   with  t h e  

c l a s s i f i c a t i o n   in fo rmat ion   within  the  p r ede t e rmined   time  (YES  at  b lock  

107),  the  rece ived   c l a s s i f i c a t i o n   i n fo rma t ion   A  of  the  n- th  t e r m i n a l  

uni t   is  s to red   in  the  random  access  memory  RAM31  serving  as  the  work 

memory  (block  111).  Subsequent ly ,   the  c l a s s i f i c a t i o n   in format ion   B 

for  the  n-th  t e rmina l   is  read  out  from  the  t e rmina l   r e g i s t e r i n g   r e a d -  

only  memory  R0M32  (block  112),  whereupon  the  c l a s s i f i c a t i o n  

in fo rma t ion   A  is  compared  with  the  c l a s s i f i c a t i o n   in format ion   B  (b lock 

113).  When  co inc idence   is  found  between  A  and  B  (YES  at  block  113),  

the  c l a s s i f i c t i o n   in format ion   B  of  the  n-th  t e rmina l   unit   is  s tored  i n  

the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM32  (block  114).  I f  

o therwise   (NO  at  block  113),  the  non-co inc idence   of  the  c l a s s i f i c a t i o n  

in fo rma t ion   for  the  n-th  te rminal   is  p r i n t e d   out  by  the  p r i n t e r   P3 

(block  115).  Subsequent ly ,   the  s imi l a r   p o l l i n g   ope ra t ion   is  r e p e a t e d  

from  the  succeeding  address  unless  the  address   value  has  not  r eached  

the  f ina l   a d d r e s s .  
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Upon  completion  of  the  po l l ing   for  all   the  t e rmina l s   un i t s ,   t h e  

terminal   r e g i s t e r i n g   random  access  memory  11AM32  is  in  the  s ta te   o f  

s to r ing   the  prec ise   c l a s s i f i c a t i o n   in format ion ,   i . e .   the  i n h e r e n t  

in format ion   of  the  t e rmina l s   c u r r e n t l y   connected.   In  th is   c a s e ,  

according  to  the  i l l u s t r a t i v e   embodiment,  the  t e rmina l   r e g i s t e r i n g  

random  access  memory  RAM32  is  provided  with  a  maximum  c o n n e c t a b l e  

terminal   area  in  which  the  address  code  and  the  c l a s s i f i c a t i o n  

informat ion   of  the  terminal   for  which  A  =  B  are  s to red ,   while  the  a r e a  

for  the  terminal   unit  which  is  not  present   or  for  'which  non -  

coincidence  is  found  is  l e f t   blank.  It  should  however  be  u n d e r s t o o d  

that  only  the  (ID)  number,  the  address  code  and  the  c l a s s i f i c a t i o n  

informat ion  of  the  te rminal   unit  for  which  A  =  B  is  va l id   may  be 

s tored  in  the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM32  t o  

thereby  save  capaci ty   in  the  random  access  memory. 

When  the  inheren t   informat ion   concerning  the  t e rmina l   u n i t s  

a c tua l l y   connected  is  c o l l e c t e d   in  the  te rminal   r e g i s t e r i n g   random 

access  memory  RAM32  upon  completion  of  the  po l l ing   ope ra t ion   for  a l l  

the  terminal   uni ts   (YES  at  block  110),  an  ope ra t ion   takes  place  f o r  

t r a n s f e r r i n g   the  c o l l e c t e d   contents   to  the  main  r e c e i v e r   20  serving  as  

the  higher  rank  uni t .   At  f i r s t ,   it  is  determined  at  block  116  whe the r  

or  not  a  main  r e c e i v e r   20  is  p resen t .   If  not,  o rd inary   m o n i t o r i n g  

opera t ion   is  i n i t i a t e d ,   s t a r t i n g   from  the  block  121  shown  in  Fig.  6B. 

The  presence  or  absence  of  the  main  r e ce ive r   may  also  be  e s t a b l i s h e d  

by  a  switch  or  the  l ike .   In  this  case,  the  dec i s ion   block  116  may 

also  be  o m i t t e d .  

When  a  main  r e c e i v e r   20  is  connected  (YES  at  block  116),  a 

message  is  issued  .to  the  main  r ece ive r   20  that  the  c l a s s i f i c a t i o n   d a t a  



- 1 2 -   0 2 9 8 1 3 3  

is  ready  to  be  t r a n s f e r r e d   to  the  main  r e c e i v e r   20  (block  11  7 ) ,  

whereupon  a  r e l evan t   i n t e r r u p t   flag  is  set  on  the  side  of  the  main 

r e c e i v e r   20.  When  the  i n t e r r u p t   flag  is  set  at  the  main  r e c e i v e r   20 

in  this  manner,  a  t r a n s f e r   request   is  sent  back.  Accordingly ,   it  i s  

determined  whether  the  t r a n s f e r   request   was  sent,  back  or  not  (b lock  

118).  If  the  t r a n s f e r   reques t   is  de tec ted ,   the  s tored  content   of  t h e  

terminal   r e g i s t e r i n g   random  access  memory  RAM32  is  read  out  to  be 

subsequen t ly   sent  to  the  main  r e c e i v e r   20  (block  119).  S u b s e q u e n t l y ,  

the  t r a n s f e r   request   i n t e r r u p t   flag  set  at  the  main  r e c e i v e r   20  i s  

c l ea red ,   whereby  the  t r a n s f e r   request   message  is  also  c lea red   (b lock  

120) .  

Now,  the  p ro toco l   convers ion  unit  enters   the  o rd ina ry   m o n i t o r i n g  

s t a t e   with  the  contents   of  the  terminal   r e g i s t e r i n g   random  a c c e s s  

memory  RAM32,  s t a r t i n g   from  a  block  121  shown  in  Fig.  6B.  In  Fig.  6B, 

the  ope ra t ion   for  moni tor ing  the  outbreak  of  f i re   is  exp la ined ,   by  way 

of  example .  

Re fe r r i ng   to  Fig.  6B,  the  address  n  is  i n i t i a l i z e d   to  zero  at  t h e  

block  121,  being  followed  by  a  block  122  where  the  address   value  i s  

incremented  by  one.  T h e r e a f t e r ,   the  po l l ing   for  the  o r d i n a r y  

monitor ing  ope ra t ion   is  s t a r t e d .  

Pr io r   to  the  p o l l i n g ,   it  is  determined  by  checking  the  c o n t e n t s  

of  the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM32  whether  t h e  

t e rmina l   unit   of  the  address  to  which  the  po l l i ng   ope ra t i on   is  to  be 

performed  is  connected  or  not  (block  123).  Unless  the  t e rmina l   u n i t  

of  concern  is  connected  (NO  at  block  123),  the  po l l i ng   ope ra t ion   t o  

that  t e rmina l   unit  is  not  performed.  When  the  a l l o c a t e d   address  n  i s  

not  the  f ina l   address  N  for  the  po l l ing   (NO  at  block  124),  the  a d d r e s s  
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value  is  fu r the r   incremented  by  one  at  the  block  122,  whereupon  t h e  

pol l ing  opera t ion   is  changed  over  to  the  succeeding  address .   In  t h i s  

manner,  unnecessary  po l l i ng   opera t ions   are  avo ided .  

In  the  pol l ing   ope ra t ion   for  the  terminal   unit  of  the  address  n,  

it  is  f i r s t   determined  whether  a  control   i n s t r u c t i o n   has  issued  to  t h e  

n-th  te rminal   unit  by  checking  the  content   of  the  work  random  a c c e s s  

memory  RAM31  (block  125).  If  a  control   i n s t r u c t i o n   has  issued,  t h e  

address  code  is  added  with  the  cont ro l   i n s t r u c t i o n   before  being  s e n t  

out  (block  126).  Unless  the  control   i n s t r u c t i o n   is  requi red   (No  a t  

block  125),  the  address  code  added  with  s ta tus   in format ion   r e q u e s t  

command  is  sent  out  (block  127).  In  this  connect ion,   the  c o n t r o l  

i n s t r u c t i o n   is,  for  example,  an  on/off   command  or  the  like  to  a 

cont ro l   c i r c u i t   or  a  t e s t   c i r c u i t   of  the  terminal   u n i t .  

Upon  recep t ion   of  the  s igna l   from  the  terminal   unit   (YES  at  b l o c k  

128),  the  received  in fo rmat ion   is  s tored  in  the  work  random  a c c e s s  

memory  RAM31  (block  129),  being  followed  by  termining  whether  it  i s  

f i re   in format ion   or  not  (block  130).  If  not,  the  address  value  i s  

incremented  at  block  122  by  way  of  block  124,  whereupon  the  n e x t  

po l l ing   cycle  is  i n i t i a t e d .   If  the  informat ion  is  f i re   i n f o r m a t i o n ,  

it  is  determined  whether  a  f i re   has  occured  or  not.  If  this   shows  an 

outbreak  of  f i re   (YES  at  block  131),  the  region  where  the  f i re   i s  

taking  place  is  d i sp layed   at  the  d i sp lay   unit  DP3.  If  there  is  no 

f i r e ,   the  succeeding  po l l i ng   opera t ion   is  pe r fo rmed .  

When  informat ion  of  all   the  t e rmina l s   units  has  been  c o l l e c t e d  

through  the  po l l ing   ope ra t ion   performed  up  to  the  f ina l   terminal   u n i t ,  

opera t ion   for  t r a n s f e r r i n g   th is   informat ion   to  the  main  r ece ive r   20 

serving  as  the  h ighe r - r ank   unit  is  conducted.   At  f i r s t ,   at  block  133, 
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it  is  determined  whether  the  main  r ece ive r   20  is  p resent   or  n o t .  

T h e r e a f t e r ,   a  message  is  issued  to  the  main  r e c e i v e r   20  that  t h e  

t r a n s f e r   of  in fo rmat ion   the re to   is  ready  (block  134),  whereupon  a 

t r a n s f e r - r e a d y   flag  is  set  at  the  main  r e c e i v e r .   Upon  r ecep t ion   of  a 

r e tu rn   s ignal   i n d i c a t i n g   that  the  t r a n s f e r   admission  flag  is  set  a t  

the  main  r e c e i v e r   20  (YES  at  block  135),  the  r ece ived   informat ion   in  

the  work  random  access  memory  RAM31  is  sent  out  to  the  main  r e c e i v e r  

20  (block  136).  On  the  basis  of  the  in format ion   as  r ece ived ,   the  main 

r e c e i v e r   issues   a  reques t   for  t r a n s f e r   of  the  con t ro l   i n s t r u c t i o n   t o  

the  t e rmina l   uni t ,   if  necessa ry .   Accordingly,   if  the  t r a n s f e r   r e q u e s t  

is  issued  by  the  main  r e c e i v e r   a f t e r   the  in fo rmat ion   has  been  sent  ou t  

to  the  l a t t e r ,   a  t r a n s f e r   request   flag  is  set  (YES  at  block  137).  The 

con t ro l   i n s t r u c t i o n   to  the  te rminal   unit  from  the  main  r e c e i v e r   i s  

rece ived   to  be  s to red   in  the  work  random  access  memory  RAM31  (b lock  

138).  This  con t ro l   i n s t r u c t i o n   is  sent  out  to  the  terminal   unit   upon 

next  po l l i ng   ope ra t i on   in  the  f i re   moni tor ing  cycle  (block  126) .  

After  the  block  138,  the  ordinary  f i re   moni tor ing   mode  is  a c t i v a t e d ,  

s t a r t i n g   from  the  block  121. 

Operat ion  of  the  main  r ece ive r   20  shown  in  Fig.  3  will   be 

desc r ibed   by  r e f e r e n c e   to  flow  char ts   shown  in  F igs .   7A  and  7B. 

Refe r r ing   to  Fig.  7A,  in  success ion   to  a  s t a r t   block  200  and  an 

i n i t i a l i z a t i o n   block  201,  the  (ID)  numbers  of  the  low-rank  un i t s ,   i . e .  

the  p ro toco l   convers ion   uni ts   30  connected  to  the  main  r ece ive r   20  a r e  

read  out  from  the  switch  c i r c u i t   SW22  for  s e t t i n g   the  (ID)  numbers  o f  

the  low-rank  uni ts   as  connected  (block  202).  In  this   con junc t ion ,   i t  

is  to  be  noted  that  the  presence  or  absence  of  connect ions   of  t h e  

p ro toco l   convers ion   uni ts   are  p rev ious ly   set  in  the  switch  c i r c u i t  



- i s -   0 0 2 9 8 1 3 3  

SW22  by  an  opera tor   or  o t h e r .  

After  the  (ID)  numbers  of  the  p ro tocol   convers ion  un i t s   30  as 

connected  have  been  read  out,  decis ions   are  s e q u e n t i a l l y   made  as  to  

whether  the  t r a n s f e r - r e a d y   messages  has  been  issued  or  not  by  t h e  

pro tocol   conversion  uni ts   of  the  (ID)  numbers  as  read  out  (block  203) .  

This  decis ion  process  can  be  accomplished  by  checking  s e q u e n t i a l l y  

whether  the  c l a s s i f i c a t i o n   informat ion  t r a n s f e r - r e a d y   i n t e r r u p t   f l a g s  

corresponding  to  the  i n d i v i d u a l   protocol   convers ion  uni ts   are  set  o r  

not.  If  the  t r a n s f e r - r e a d y   message  has  not  issued  (NO  at  block  203) ,  

it  is  then  decided  by  way  of  block  207  whether  the  s i m i l a r   t r a n s f e r -  

ready  message  to  the  p ro tocol   conversion  unit   of  the  succeeding  number 

has  issued  or  not.  When  the  t r a n s f e r - r e a d y   message  is  de t ec t ed   at  t h e  

k-th  p ro tocol   convers ion  unit   (YES  at  block  203),  the  t r a n s f e r   r e q u e s t  

is  sent  to  the  k-th  pro tocol   conversion  unit  (block  204)  .  This  can  be 

accomplished  by  f i r s t   i d e n t i f y i n g   d i s c r i m i n a t i v e ^   the  p r o t o c o l  

conversion  unit  which  has  set  the  i n t e r r u p t   flag  and  by  s e t t i n g   t h e  

c l a s s i f i c a t i o n   in format ion   t r a n s f e r   i n t e r r u p t   flag  for  tha t   p r o t o c o l  

conversion  un i t .   The  c l a s s i f i c a t i o n   in format ion   of  t e rmina l   u n i t s  

sent  back  from  the  k-th  p ro toco l   conversion  unit   in  response  to  t he  

message  of  the  t r a n s f e r   reques t   at  the  block  204  is  s tored   at  a  k - t h  

area  of  the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM22  (block 

205).  Subsequent ly ,   by  c l ea r ing   the  i n t e r r u p t   flag  set  by  t h e  

pro tocol   convers ion  unit  for  which  the  t r a n s f e r   or  sending-back   has  

been  completed,  the  t r a n s f e r - r e a d y   message  from  the  k-th  p r o t o c o l  

conversion  unit  is  erased  (block  206).  Next,  the  block  203  i s  

regained  by  way  of  the  block  207  to  decide  whether  the  t r a n s f e r - r e a d y  

message  to  the  p ro tocol   conversion  unit  of  the  succeeding  number  has  
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been  p e r f o r m e d .  

When  a l l   the  c l a s s i f i c a t i o n   informat ion  has  been  c o l l e c t e d   at  the  

pro tocol   convers ion   uni ts   (YES  at  block  207),  procedure  proceeds  Co 

the  t r a n s f e r   to  the  h i g h e r - r a n k   unit ,   s t a r t i n g   from  block  20S.  In  

this   case,  dec i s ion   as  to  whether  or  not  all   the  i n fo rma t ion   has  been 

c o l l e c t e d   is  made  by  comparing  the  (ID)  numbers  of  the  l o w e r - r a n k  

uni ts   read  out  at  block  202  with  the  contents   s tored   in  the  t e r m i n a l  

r e g i s t e r i n g   random  access  memory  RAM22. 

At  the  block  208,  it  is  f i r s t   decided  whether  a  uni t   higher  i n  

rank  than  the  main  r e c e i v e r   20,  i . e .   the  host  system  10  is  connec t ed  

or  not.  Although  th is   in fo rmat ion   is  p rev ious ly   set  at  the  DIP  s w i t c h  

c i r c u i t   SW21  for  d i s c r i m i n a t i n g   whether  or  not  there  is  a  c o n n e c t i o n  

of  a  host  system,  the  dec i s ion   mentioned  is  c a r r i e d   out  by  check ing  

the  con ten t s   of  the  s e t t i n g .   Next,  by  s e t t i n g   an  i n t e r r u p t   flag  f o r  

the  complet ion  of  c l a s s i f i c a t i o n   informat ion   t r a n s f e r   p r e p a r a t i o n s   o f  

the  host  system  10,  the  host  system  is  informed  of  the  t r a n s f e r - r e a d y  

message  (block  209).  Next,  it  is  decided  whether  there   is  a  t r a n s f e r  

request   from  the  host  system  by  checking  whether  a  c l a s s i f i c a t i o n  

in fo rmat ion   t r a n s f e r   r eques t   i n t e r r u p t   flag  is  set  or  not  at  the  h o s t  

system  (block  210).  In  response  to  the  t r a n s f e r   reques t   from  the  h o s t  

system,  if  p r e sen t ,   the  contents   s tored  in  the  t e rmina l   r e g i s t e r i n g  

random  access  memory  RAM22  are  read  out  to  be  sent  to  the  host  sys tem 

(block  2 1 1 ) .  

Re fe r r ing   to  the  flow  chart   shown  in  Fig.  7B  and  beginning  w i t h  

the  block  212,  d e s c r i p t i o n   wil l   be  made  of  the  o rd inary   opera t ion   o f  

the  main  r e c e i v e r   performed  on  the  basis  of  the  in fo rmat ion   c o n c e r n i n g  

connect ion  of  the  t e rmina l ,   which  informat ion  has  been  t r a n s f e r r e d  
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from  the  p ro tocol   conversion  uni ts   and  s tored   in  the  t e r m i n a l  

r e g i s t e r i n g   random  access  memory  RAM22. 

In  the  f i r s t   p lace,   dec is ion   is  made  at  the  block  212  as  t o  

whether  the  t e rmina l   informat ion  t r a n s f e r - r e a d y   i n t e r r u p t   flag  set  by 

the  p ro toco l   convers ion  unit  is  present   or  not.  If  p resent   (YES  a t  

block  212),  the  p ro toco l   conversion  unit  which  has  set  that  t r a n s f e r -  

ready  i n t e r r u p t   f lag  is  i d e n t i f i e d   and  an  i n t e r r u p t   flag  i n d i c a t i n g  

the  admission  of  the  t r a n s f e r   from  the  i d e n t i f i e d   p ro tocol   c o n v e r s i o n  

unit  is  set ,   to  thereby  allow  a  t r a n s f e r   admission  s igna l   to  be  s e n t  

out  to  the  k-th  p ro toco l   conversion  unit   (block  213).  T h e r e a f t e r ,   t h e  

in fo rmat ion   of  the  t e rmina l s   received  from  the  k-th  p r o t o c o l  

convers ion  unit  is  s tored  in  the  work  random  access  memory  RAM21 

(block  214).  At  block  215,  dec i s ion   is  made  as  to  whether  or  n o t  

there  is  cont ro l   i n s t r u c t i o n   to  the  terminal   un i t s   connected  to  the  k -  

th  p ro toco l   convers ion   un i t .   If  there  is,  the  con t ro l   i n s t r u c t i o n   i s  

sent  out  to  the  k- th  p ro tocol   conversion  unit   (block  216),  b e i n g  

followed  by  block  217,  which  however  iumps  over  from  the  block  215 

when  the  con t ro l   i n s t r u c t i o n   is  not  de tec ted .   At  the  block  217,  t h e  

t r a n s f e r - r e a d y   s igna l   from  the  k-th  p ro tocol   convers ion  unit   i s  

erased,   whereupon  the  sequence  for  deciding  the  presence  or  absence  o f  

the  t r a n s f e r - r e a d y   s igna l ,   s t a r t i n g   from  the  block  212,  is  r e g a i n e d .  

When  the  r e s u l t   of  decis ion  at  the  block  212  is  negat ive   (NO), 

the  t e rmina l   i n fo rmat ion   s tored  in  the  random  access  memory  RAM21 

serv ing   as  the  work  memory  is  sub jec ted   to  a n a l y s i s / d e c i s i o n   p r o c e d u r e  

(block  218)  by  making  r e fe rence   to  the  c l a s s i f i c a t i o n   i n f o r m a t i o n  

s tored  in  the  t e rmina l   r e g i s t e r i n g   random  access  memory  RAM22  t h r o u g h  

ope ra t i ons   i nd i ca t ed   at  the  blocks  203  to  206,  whereupon  dec is ion   i s  
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made  as  to  the  n e c e s s i t y   of  d isplay   on  the  basis   of  the  r e s u l t   of  t he  

d e c i s i o n / a n a l y s i s   procedure  (block  21  9):  In  case  d isplay  i s  

necessary ,   the  r e s u l t   of  dec is ion   is  p re sen ted   on  the  d isplay   u n i t  

(block  220)  .  If  o therwise   or  in  success ion   to  the  d i sp lay ,   d e c i s i o n  

is  then  made  as  to  the  n e c e s s i t y   of  cont ro l   at  block  221.  If  so,  t he  

cont ro l   i n s t r u c t i o n   is  s tored   in  the  random  access  memory  RAM21 

serving  as  the  work  memory  (block  222),  and  the  t r a n s f e r   request   i s  

issued  to  the  r e l evan t   p ro tocol   conversion  uni t   (block  223).  I f  

otherwise  or  in  success ion   t he r e to ,   t r a n s f e r   of  in format ion   to  t h e  

h ighe r - r ank   system,  i . e .   the  host  system  10  is  a c t i v a t e d ,   s t a r t i n g  

from  a  block  224.  

In  the  t r a n s f e r   sequence  for  the  host  system  10,  it  is  f i r s t  

decided  whether  there  is  a  h ighe r - r ank   system  ( i . e .   host  system  10)  o r  

not  (block  224),  being  followed  by  the  dec i s ion   as  to  whether  there  i s  

a  need  to  the  t r a n s f e r   the  in format ion   to  the  h i g h e r - r a n k   sys tem 

(block  225).  If  there  is  a  n e c e s s i t y   for  the  t r a n s f e r ,   a  f l a g  

i n d i c a t i n g   an  in fo rmat ion   t r a n s f e r   r e a d y - s t a t e   is  set  to  t h e r e b y  

inform  the  t r a n s f e r - r e a d y   s t a t e   to  the  h i g h e r - r a n k   system  (block  226)  . 

If  not  or  a f t e r   the  t r a n s f e r ,   decis ion  is  made  at  a  succeeding  b lock  

227  as  to  whether  the  t r a n s f e r   request   has  been  issued  or  not.  This  

dec is ion   can  be  r e a l i z e d   by  de t ec t ing   if  the  in format ion   t r a n s f e r  

request   i n t e r r u p t   flag  is  set  at  the  h ighe r - r ank   system.  When  t h e  

t r a n s f e r   reques t   is  de tec ted   (YES  at  block  227),  the  t e r m i n a l  

in fo rmat ion   or  the  r e s u l t   of  ana lys i s   s to red   in  the  random  a c c e s s  

memory  RAM21  is  sent  out  to  the  h ighe r - r ank   system  (block  228) ,  

whereupon  the  t r a n s f e r   reques t   therefrom  is  c leared   (block  229).  I f  

o therwise   (NO  at  block  227)  or  subsequen t ly ,   the  i n i t i a l   block  212  i s  



- " -   0 0 2 9 8 1 3 3  

regained,   whereupon  a  s imi l a r   sequence  is  r e p e a t e d .  

Fig.  8  is  a  flow  chart  for  i l l u s t r a t i n g   ope ra t ion   of  the  h o s t  

system  10.  In  this   con junc t ion ,   it  should  be  mentioned  that  o p e r a t i o n  

of  the  part  of  the  host  system  with  which  th is   invent ion   is  concerned  

is  s imi l a r   to  that  of  the  main  r e c e i v e r   20.  More  s p e c i f i c a l l y ,  

through  blocks  300  to  307  shown  in  Fig.  8,  the  c l a s s i f i c a t i o n  

in format ion   is  c o l l e c t e d   from  the  lower-rank  uni t ,   i . e .   the  main 

r e c e i v e r   20  in  the  case  of  the  i l l u s t r a t e d   embodiment.  The  o p e r a t i o n  

to  this   end  corresponds  to  the  sequence  of  ope ra t ion   performed  t h rough  

blocks  200  to  207  shown  in  Fig.  7A  for  c o l l e c t i n g   the  c l a s s i f i c a t i o n  

in format ion   from  the  pro tocol   convers ion  uni ts   by  the  main  r e c e i v e r  

20.  S imi l a r ly ,   the  p rocess ing   executed  through  blocks  308  to  319 

shown  in  Fig.  8  corresponds  to  the  p rocess ing   executed  through  t h e  

blocks  212  to  223  in  the  flow  chart   shown  in  Fig.  7B  for  the  main 

r e c e i v e r .   Accordingly ,   no  f u r t h e r   d e s c r i p t i o n   wil l   be  u n n e c e s s a r y .  

Fur the r ,   since  the  host  system  10  is  the  h i g h e s t - r a n k   unit  having  no 

h ighe r - r ank   unit   in  the  case  of  the  i l l u s t r a t e d   embodiment,  t h e  

sequence  cor responding   to  the  s e r i e s   of  blocks  224  to  229  shown  i n  

Fig.7B  is  omitted  from  i l l u s t r a t i o n   in  Fig.  8.  

Fig.  9  is  a  flow  chart  for  i l l u s t r a t i n g ,   by  way  of  example,  

opera t ion   of  t e rminal   unit   shown  in  Fig.  5.  After  the  s t a r t   at  a  b l o c k  

400  and  s e t t i n g   of  i n i t i a l   values  at  a  block  401,  dec is ion   is  made  as  

to  the  s ignal   r e c e p t i o n   (block  402).  If  the  received  s ignal   i s  

p re sen t ,   it  is  then  decided  whether  the  received  s ignal   coincides   w i t h  

the  address  of  the  terminal   unit   of  concern  set  at  the  DIP  (Dip) 

switch  c i r c u i t   SW41  (block  403).  Upon  co inc idence ,   the  incoming 

i n s t r u c t i o n   s ignal   is  s tored  in  the  random  access  memory  RAM41  s e r v i n g  
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as  the  work  memory  (block  404)  .  A d d i t i o n a l l y ,   the  s t a tu s   i n f o r m a t i o n  

issued  by  the  r e c e i v e r   c i r c u i t   or  control   c i r c u i t ,   i . e .   the  s t a t u s  

in fo rmat ion   i n d i c a t i n g   whether  the  r ece ive r   c i r c u i t   is  r ece iv ing   a 

f i r e   s igna l   from  a  f i re   sensor  or  whether  cont ro l   c i r c u i t   i s  

c o n t r o l l i n g   the  device  under  cont ro l   is  fe tched  to  be  s u b s e q u e n t l y  

s to red   in  the  random  access  memory  RAM41  serv ing   as  the  work  memory 

(block  405).  Subsequent ly ,   the  i n s t r u c t i o n   s ignal   s to red   in  t h e  

memory  RAM41  is  decoded  (block  406),  to  thereby  make  dec i s ion   as  t o  

whether  it  is  the  reques t s   for  the  c l a s s i f i c a t i o n   in format ion   (b lock 

407),  whether  it  is  the  r eques t s   for  the  in format ion   obta ined  from  the  

moni tor ing  (block  408),  whether  it  is  a  con t ro l   i n s t r u c t i o n   (b lock 

409)  or  whether  it  is  a  t e s t   command  (block  410).  In  case  t h e  

c l a s s i f i c a t i o n   in format ion   is  requi red   (YES  at  block  407),  t h e  

c l a s s i f i c a t i o n   in format ion   set  at  the  c l a s s i f i c a t i o n   s e t t i n g   s w i t c h  

SW42  or  the  c l a s s i f i c a t i o n   informat ion  s tored   in  the  c l a s s i f i c a t i o n  

s t o r i n g   r ead-on ly   memory  ROM42  is  read  out  to  be  sent  out  (block  411) .  

When  the  command  r eques t s   for  the  informat ion  obtained  from  m o n i t o r i n g  

(YES  at  block  408),  the  s t a t u s   informat ion  s to red   in  the  random  a c c e s s  

memory  RAM41  serving  as  the  work  memory  is  read  out  to  be  sent  out  

(block  412).  In  the  case  of  the  control   command  (YES  at  block  409) ,  

the  con t ro l   c i r c u i t   is  turned  on  or  off  (block  413).  S u b s e q u e n t l y ,  

the  s t a tu s   i n fo rmat ion   is  read  out  from  the  random  access  memory  RAM41 

se rv ing   as  the  work  memory  to  be  sent  out  (block  412).  F i n a l l y ,   in  

the  case  of  the  t e s t   command  (YES  at  block  410),  a  t e s t   c i r c u i t   i s  

turned  on  or  off  (block  414),  being  followed  by  the  r ead-ou t   of  the  

s t a t u s   i n fo rma t ion   from  the  random  access  memory  RAM41  serving  as  t he  

work  memory  to  be  sent  out  subsequent ly   (block  412).  After  the  
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c l a s s i f i c a t i o n   in format ion   or  the  s t a tu s   in format ion   has  been  s e n t  

out,  the  block  402  is  regained  to  wait  for  r e c e p t i o n   of  the  n e x t  

s i g n a l .  

The  lowes t - rank   r e c e i v e r   (protocol   convers ion  uni t )   may  be  so  

arranged  as  to  s tore  t h e r e i n   the  inheren t   in format ion   c o l l e c t e d   from 

the  t e rmina l   uni ts   connected  the re to   and  at  the  same  time  t r a n s f e r   t h e  

inherent   in format ion   to  the  h ighe r - r ank   r e c e i v e r .   Fu r the r ,   it  may 

also  be  so  arranged  that   the  inherent   in format ion   concerning  t e r m i n a l  

uni ts   p r e v i o u s l y   r e g i s t e r e d   in  the  t e rmina l   r e g i s t e r i n g   read  o n l y  

memory,  such  as  during  manufacture,   is  t r a n s f e r e d   to  the  h i g h e r - r a n k  

r e c e i v e r .  

The  inherent   in fo rmat ion   t r a n s f e r r e d   from  the  l o w e s t - r a n k  

r e c e i v e r   to  the  h i g h e s t - r a n k   r ece ive r   may  include  in  add i t i on   to  t h e  

c l a s s i f i c a t i o n   in fo rmat ion   such  in format ion   as  the  (ID)  number,  t h e  

address ,   the  presence  or  absence  of  the  t e s t   c i r c u i t   and  o t h e r  

in format ion   s p e c i f i c   to  the  terminal   u n i t .  

In  the  case  of  the  embodiment  descr ibed   above,  v e r i f i c a t i o n   as  t o  

whether  the  te rminal   un i t s   are  connected  c o r r e c t l y   or  not  is  pe r fo rmed  

at  the  s tage   of  the  p ro toco l   conversion  unit   c o n s t i t u t i n g   the  l o w e s t -  

rank  r e c e i v e r .   It  should  however  be  a p p r e c i a t e d   that   the  v e r i f i c a t i o n  

may  be  performed  by  the  h ighe r - rank   r e c e i v e r   or  system  such  as  t h e  

main  r e c e i v e r   serving  for  d i s c r i m i n a t i v e   dec is ion   of  occurrence  o f  

f i re   and  p r e p a r a t i o n   of  a s soc i a t ed   con t ro l   i n s t r u c t i o n s ,   ra ther   t h a n  

the  lowes t - r ank   r e c e i v e r s .  

3  • 
I  « 
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1  #  A  d i s a s t e r   p r even t ion   system  inc luding   a  r e c e i v e r   having  a 

p l u r a l i t y   of  t e rmina l   un i t s   connected  t h e r e t o ,   wherein  said  r e c e i v e r  

is  adapted  to  c o l l e c t   in format ion   from  said  t e rmina l   uni ts   by  p o l l i n g ,  

c h a r a c t e r i z e d   in  tha t   f i r s t   means  for  c o l l e c t i n g   and  s t o r i n g  

inhe ren t   i n fo rma t ion   concerning  said  t e rmina l   un i t s   is  provided  i n  

said  r e c e i v e r .  

2  .  A  d i a s t e r   p r e v e n t i o n   system  in  which  a  p l u r a l i t y   of  r e c e i v e r s   a r e  

disposed  h i e r a r c h i c a l l y ,   wherein  each  of  the  l owes t - r ank   r e c e i v e r s   has  

t e rmina l   un i t s   connected  t he re to   and  is  so  arranged  as  to  c o l l e c t  

i n f o r m a t i o n   from  said  t e rmina l   uni ts   by  p o l l i n g ,   c h a r a c t e r i z e d   by 

c o m p r i s i n g :  

f i r s t   means  provided  at  each  of  said  l owes t - r ank   r e c e i v e r s   f o r  

s t o r i n g   i nhe ren t   i n fo rma t ion   concerning  said  t e rmina l   u n i t s ;  

second  means  provided  at  each  of  said  r e c e i v e r s   for  c o l l e c t i n g  

the  i n h e r e n t   i n fo rma t ion   of  said  te rminal   un i t s   from  the  l o w e r - r a n k  

r e c e i v e r s   to  thereby  t r a n s f e r   the  c o l l e c t e d   inhe ren t   in format ion   t o  

the  h e i g h e r - r a n k   r e c e i v e r ;   and 

t h i r d   means  provided  at  the  r e c e i v e r s   exc lus ive   of  the  l o w e s t -  

rank  r e c e i v e r s   for  s t o r i n g   the  inherent   i n fo rma t ion   of  said  t e r m i n a l  

uni t   c o l l e c t e d   from  the  lower-rank  r e c e i v e r s   by  said  second  means. 

3,  The  d i a s t e r   p r even t ion   system  set  for th   in  claim  2,  wherein  s a i d  

f i r s t   means  s t o r e s   t h e r e i n   the  inherent   i n fo rmat ion   concerning  s a i d  

t e rmina l   uni t   on  the  basis   of  in format ion   a v a i l a b l e   from  said  t e r m i n a l  

unit   at  the  time  of  i n i t i a l i z a t i o n .  
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