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(54)  Residential  fire  alarm  system. 

  This  invention  relates  to  a  fire  alarm  system  in  which 
sensitivities  of  detectors  can  be  adjusted  to  the  ambient  con- 
ditions  under  which  they  are  used,  and  which  thus  has  a  high 
sensitivity  but  less  possibility  of  producing  false  alarm. 



This  i nven t ion   r e l a t e s   to  a  f i r e   alarm  system  for  r e s i d e n t i a l   u s e .  

Up  to  now,  s e n s i t i v i t i e s   of  f i r e   d e t e c t o r s   have  been  set  to  c o m p a r a t i v e l y  

low  l eve l s   to  avoid  that  they  wi l l   produce  fa lse   alarms  with  c i g a r e t t e  

smoke  or  heat  from  hea t ing   app l i ances   and  to  permit  t h e i r   wide  a p p l i c a t i o n .  

'By  the  use  of  the  f i r e   d e t e c t o r s   with  low  s e n s i t i v i t i e s   it  is  p o s s i b l e  

to  b u i l d  a   r e l i a b l e   f i r e   alarm  system  which does  not  produce  an  a l a rm 

with  such  a  r i se   in  ambient  t empera ture   as  caused  by  room  h e a t i n g  

or  with  c i g a r e t t e   smoke.  Conversely,   in  case  of  ac tua l   f i r e ,   an  a l a rm 

is  given  only  at  an  advanced  stage  of  the  f i r e .   Therefore ,   for  p r o t e c t i o n  

of  general   houses  b u i l t   with  wood,  i t   is  p r e f e r a b l e   that   the  f i r e   d e t e c t o r s  

have  the  h ighes t   p o s s i b l e   s e n s i t i v i t y   s e t t i n g .  

In  view  of  the  above,  t h i s  i n v e n t i o n   is  to  offer   a  f i r e   alarm  system 

having  a  high  s e n s i t i v i t y   but  less  p o s s i b i l i t y   of  producing  a  f a l s e  

alarm,  which  is  achieved  by  a d j u s t i n g   the  s e n s i t i v i t i e s   of  the  f i r e  

d e t e c t o r s   to  the  ambient  cond i t ion   each  time  a  f i r e   is  handled  in  l i e u  

of  the  convent iona l   thought  of  permanently  f ixing  the  s e n s i t i v i t i e s  

of  the  f i r e   d e t e c t o r s .  

The  fol lowing  desc r ibes   an  embodiment  according  to  this   inven t ion   w i t h  

r e f e rence   to  a  c i r c u i t   diagram.  Shown  in  the  f igure   are  an  i o n i z a t i o n  



type   smoke  d e t e c t o r   1  which  i s   - i n s t a l l e d ,   -for  -example,  -on  the  c e i l i n g  

of  the  k i t c h e n ,   and  a  c o n t r o l   panel  2  i n s t a l l e d   on  the  wall  n e a r b y .  

The  i o n i z a t i o n   type  smoke  d e t e c t o r   1  c o n s i s t s   of  ou te r   i o n i z a t i o n  

chamber  3;  inner   i o n i z a t i o n   chamber  4;  FET  5  with  i t s   gate  c o n n e c t e d  

to  the  j u n c t i o n   of  the  i o n i z a t i o n   chambers  3,  4,  and  i t s   source  e q u i p p e d  

with  b l eede r   r e s i s t o r s   6,  7  to  determine  a  po in t   at  which  the  FET  5 

becomes  conduc t ive ,   in  o ther   words  the  s e n s i t i v i t y   of  the  d e t e c t o r ;  

and  a  swi tch ing   c i r c u i t   12  comprising  r e s i s t o r s   8,  9,  c apac i to r   10 

and  t r a n s i s t o r   11.  The  con t ro l   panel  2  c o n s i s t s   of  power  supply  13 

for  the  d e t e c t o r   1  and  con t ro l   panel  2;  push  bu t ton   switch  14  wh ich  

i s  p r e s s e d   w h e n  a d j u s t i n g   the  s e n s i t i v i t y ;   t imer  15  which  is  c o n n e c t e d  

in  s e r i e s   with  the  push  but ton   switch  14  and  is  capable  of  a d j u s t i n g  

the  set  time;  alarm  re lay   16  ac tua ted   as  the  swi tch ing   c i r c u i t   of  t h e  

d e t e c t o r   1  switches  on;  s e l f - h o l d i n g   con tac t   16-1  of  the  re lay  16 

connected  in  s e r i e s   with  break  contact   15 -  1  of  the  timer  15;  a l a r m  

b e l l   17  connected  in  s e r i e s   with  make  con tac t   16 -   2  of  the  re lay   16;  

and  v a r i a b l e   r e s i s t o r   18  for  s e n s i t i v i t y   ad jus tment   connected  in  s e r i e s  

with  make  con tac t   15 -  2  of  the  timer  15  as  s e n s i t i v i t y   s e t t i n g   c i r c u i t ,  

and  between  the  source  of  the  f i e l d   e f f e c t   t r a n s i s t o r   5  of  the  d e t e c t o r  

1  and  plus  t e rmina l   of  the  power  supply  13.  

Opera t ion   of  th is   f i r e   alarm  system  i s - d e s c r i b e d   below.  When  f i r e  

is  used  in  the  k i t chen   such  as  use  of  a' gas  range,  the  timer  15  on  t h e  

con t ro l   panel  2  is  set  to  the  time  co r re spond ing   to  the  length  of  t ime 

that   the  gas  range  is  in  ac tua l   use  with  pans  on,  and  the  p u s h  b u t t o n  

switch  14  is  p ressed .   Then,  the  timer  15  is  a c t u a t e d   to  open  i t s   b r e a k  

con tac t   15 -  1,  and  the  make  contac t   15 -   2  in  the  s e n s i t i v i t y   s e t t i n g  

c i r c u i t   is  c losed.   By  a d j u s t i n g   the  v a r i a b l e   r e s i s t o r   18,  the  s e n s i t i v i t y  

of  the  d e t e c t o r ,   i . e .   the  source  p o t e n t i a l   of  the  FET  5  is  r a i s e d  

u n t i l   the  FET  5  becomes  conduct ive  to  ope ra te   the  be l l   17  t h r o u g h  

the  re lay   16.  Now,  the  v a r i a b l e   r e s i s t o r   18  is  r e se t   un t i l   the  b e l l  

17  is  s i l e n c e d ,   i . e .   the  FET  5  becomes  non -conduc t ive ,   thus  the  s e n s i t i v i t y  

of  the  d e t e c t o r   1  is  set  to  a  h i g h e s t  p o s s i b l e   l eve l   at  which  the  d e t e c t o r  

1  can  remain  unoperated  under  the  cond i t i on   that   the  range  is  b e i n g  

used.  In  th is   s t a t e ,   if  o i l   in  the  pan  i g n i t e s ,   even  small  amount 

of  smoke  e n t e r i n g   the  i o n i z a t i o n   chamber  3  causes  the  gate  p o t e n t i a l  

of  the  FET  5  to  f a l l   below  the  source  p o t e n t i a l .   Thus,  the  FET  5 

immediately   becomes  conduct ive ,   causing  the  rea ly   16  to  opera te   t h r o u g h  



the  swi tch ing   c i r c u i t   12 and  the  b e l l   17  to  sound  for  a larm.  A f t e r  

lapse  of  a  p r e d e t e r m i n e d   time  wi thout   such  an  a c c i d e n t ,   the  make 

contact   1 5  -  2   opens  due  to  ac t ion   of  the  timer  15,  and  the  s e n s i t i v i t y  

of  the  d e t e c t o r   1  r e tu rns   to  the  f ixed  v a l u e  d e t e r m i n e d   by  r e s i s t o r s  

6,  7.  The  d e t e c t o r   is  now  set  to  a  low  s e n s i t i v i t y   and  c o n t i n u e  

s u r v e i l l a n c e   of  compara t ive ly   safe  k i t c h e n   where  no  f i r e   i s   b e i n g  

used  a f t e r   k i t c h e n   work.  

In  the  case  of  the  f i r e   alarm  system  i n s t a l l e d   in  a  l i v i n g   room, 
s u r v e i l l a n c e   is  normally  made  by  the  d e t e c t o r   with  low  s e n s i t i v i t y  

which  is  de te rmined   by  r e s i s t o r s   6,  7  and  at  which  the  d e t e c t o r   i s  

not  ac tua ted   by  c i g a r e t t e   smoke  or  heat   from  the  hea t ing   a p p l i a n c e .  

When  a  housewife  goes  to  k i t chen ,   l eav ing   her  baby  alone  in  t h e  

l iv ing   room  wi thou t   pu t t ing   off  the  h e a t i n g   app l i ance ,   the  d e t e c t o r  

should  be  set  to  a  high  s e n s i t i v i t y   under  the  c o n d i t i o n   tha t   t h e  

heat ing  a p p l i a n c e   is  in  use  as  desc r ibed   for  the  case  tha t   the  r a n g e  

is  used  in  the  k i t c h e n .   Thus,  even  if   the  hea t ing   a p p l i a n c e   i s  

a c c i d e n t a l l y   thrown  down  by  baby  and  a  f i r e   occurs ,   the  d e t e c t o r  

1  immedia te ly   ope ra t e s   in  the  i n c i p i e n t   s tage  of  the  f i r e   and  n o t i f i e s  

her  mother  in  the  next  room  of  the  d a n g e r .  

While  the  above  has  descr ibed  the  embodiment  using  an  i o n i z a t i o n  

type smoke  d e t e c t o r ,   i t   is  poss ib le   to  provide  p h o t o e l e c t r i c   t y p e  
'  smoke  d e t e c t o r s ,   thermal  de t ec to r s   or  gas  sensors   with  s i m i l a r  

s e n s i t i v i t y   s e t t i n g   c i r c u i t s ,   t o o .  

With  the  above  desc r ibed   composit ion  and  f unc t i on   th is   i n v e n t i o n  

of fe rs   a  f i r e  a l a r m   system  which  does  not  produce  an  alarm  even  

if  so i l i ng   of  the  d e t e c t o r   has  changed  the  s e n s i t i v i t y   because  t h e  

s e n s i t i v i t y   ad jus tmen t   is  made  each  time  f i r e   is  used,  and  which  

is)  capable  of  g iving  an  alarm  in  the  i n c i p i e n t   s tage  of  f i r e .  

4.  Brief  D e s c r i p t i o n   of  Drawing 

The  drawing  is  a  c i r c u i t   diagram  of  an  embodiment  of  the  f i r e   a l a r m  

system  according  to  this   i n v e n t i o n .  

1  . . . . . . . . . . . . . . . . . . . . .   I o n i z a t i o n   smoke  d e t e c t o r  

2  . . . . . . . . . . . . . . . . . . . . .   Control  p a n e l  

3  . . . . . . . . . . . . . . . . . . . . .   Outer  i o n i z a t i o n   chamber 

4  . . . . . . . . . . . . . . . . . . . . .   Inner  i o n i z a t i o n   chamber 



5   . . . . .   FET 

6, 7,  8,  9  . . . . .   R e s i s t o r s  

10  . . . . .   C a p a c i t o r  

11  . . . . . . . . . . . . . . . . . . . .   T r a n s i s t o r  

12  . . . . . . . . . . . . . . . . . . . .   Switching  c i r c u i t  

13  . . . . . . . . . . . . . . . . . . . .   Power  s u p p l y  

14  . . . . . . . . . . . . . . . . . . . .   Push  bu t ton   s w i t c h  

15  . . . . . . . . . . . . . . . . . . . .   T imer  

16  . . . . . . . . . . . . . . . . . . . .   Re l ay  

17  . . . . . . . . . . . . . . . . . . . .   B e l l  

18  . . . . .   Va r i ab l e   r e s i s t o r  



1.  A  r e s i d e n t i a l   f i r e   alarm  system  which  is  i n s t a l l e d   in  the  o r d i n a r y  

house  or  apar tment   house  and  which  is  c h a r a c t e r i z e d   in  that   a  s e n s i -  

t i v i t y   s e t t i n g   c i r c u i t   is  provided  in  the  f i r e   d e t e c t o r   or  the  c o n t r o  

panel  to  ad jus t   the  s e n s i t i v i t y   of  the  d e t e c t o r   to  the  h ighes t   pos s ib .  

value  at  which  the  d e t e c t o r   w i l l   not  ope ra te   when  a  f i r e   is  u s e d .  

2. A  r e s i d e n t i a l   f i r e   alarm  system  as  set  f o r th   in  Claim  1  wherin  t h e  

s e n s i t i v i t y   s e t t i n g   c i r c u i t   is  provided  with  a  timer  to  r e se t   t h e  

f i re   d e t e c t o r   to  the  f ixed  s e n s i t i v i t y   in  a  p rede te rmined   t i m e .  
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