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(3)  Fire  extinguisher. 

A  fire  extinguisher  comprises  a  container  1  formed  of  a  
glass  or  other  breakable  material,  and  a  fire  extinguishing 
material  2  sealed  in  the  container  1. 

The container  1  is  detachably  mounted  on  a  ceiling  orwall 
of  a  room  by  means  of  end  caps  4  and  5  having  projections  6 
and  7  engaged  in  grooves  11  and  12  of  a  U-shaped  bracket  10 
mounted  on  the  ceiling  or  wall.  The  container  1  breaks  into 
pieces  when  subjected  to  a  specified  temperature  of  less  than 
100°C to  release  the  fire  extinguishing  material  2  in  all  direc- 
tions. 

In  another  embodiment,  a  container  is  provided  with 
many  holes  plugged  with  plugs  of  at  least  two  different  melt- 
ing  points  or  fire  points  so  that  under  initially  the  holes  with 
low  melting  plugs  open  and  if thefire takes  hold the  holes with 
higher  melting  plugs  open.  The  material  2  contains  disodium 
hydrogen  phosphate,  sodium  sulfate,  sodium  bicarbonate 
and  ammonium  carbonate. 



FIRE  EXTINGUISHER 

T h i s   i n v e n t i o n   r e l a t e s   to  a  f i r e   e x t i n g u i s h e r   w h i c h  

a u t o m a t i c a l l y   e j e c t s   a  f i r e   e x t i n g u i s h i n g   m a t e r i a l   t h e r e  

f rom,   and  more   p a r t i c u l a r l y   to  a  f i r e   e x t i n g u i s h i n g   m a t e r i a l  

w h i c h   may  p r e v e n t   t he   s p r e a d   of  the   f i r e   and  p r o v i d e   a  

b a r r i e r   when  a  f i r e   o c c u r s   by  a u t o m a t i c a l l y   e j e c t i n g   f i r e  

e x t i n g u i s h i n g   m a t e r i a l   in   e v e r y   d i r e c t i o n .  

BACKGROUND  OF  THE  INVENTION 

H i t h e r t o ,   t h e r e   have   b e e n   p r o p o s e d   many  f i r e  

e x t i n g u i s h i n g   a g e n t s   and  e x t i n g u i s h i n g   means   w h i c h  

a u t o m a t i c a l l y   e x t i n g u i s h   f i r e s .   H o w e v e r ,   s u c h   f i r e  

e x t i n g u i s h e r s   t e n d   to  be  c o m p l i c a t e d   to  h a n d l e ,   of  p o o r  
r e l i a b i l i t y   i n   a u t o m a t i c   o p e r a t i o n   and  of  c o m p l i c a t e d  
s t r u c t u r e   r e q u i r i n g   v a r i o u s   c o n t r o l   m e a n s .   In  a d d i t i o n ,  
the   f i r e   e x t i n g u i s h i n g   a g e n t   u s e d   i s   s o m e t i m e s   h a r m f u l   t o  

human  b e i n g s   and  a n i m a l s   and  s t a i n s   f u r n i t u r e   and  t he   c l o t h e s  

of  p e r s o n s   i n v o l v e d   in   f i r e   f i g h t i n g .  



SUMMARY  OF  THE  I N V E N T I O N  

I t   i s   a  f i r s t   o b j e c t   of   the   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   a  r e l a t i v e l y   s i m p l e  f o r m  o f   f i r e   e x t i n g u i s h e r  
w h i c h   may  be  u s e d  t o   s c a t t e r  a   f i r e  e x t i n g u i s h i n g   m a t e r i a l  

in   a l l  d i r e c t i o n s   to  e x t i n g u i s h   the   f i r e .  

I t   i s   a  s e c o n d   o b j e c t   of  the   p r e s e n t  i n v e n t i o n   t o  

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

n o r   s t a i n s   c l o t h e s   of   p e r s o n s   i n v o l v e d  i n  a  f i r e  f i g h t i n g  

o p e r a t i o n ,   and   y e t   p r o v i d e s   a  s t r o n g   f i r e   e x t i n g u i s h i n g  
a c t i o n   o r  f o r c e .  

I t   i s  a   t h i r d   o b j e c t   of  t h e  p r e s e n t   i n v e n t i o n  t o   p r o v i d e  

a  r e l a t i v e l y   s i m p l e   f i r e  e x t i n g u i s h e r   w h i c h  o p e r a t e s  w i t h   a  
two  or   more   s t a g e   a c t i o n .  

A c c o r d i n g   to  a  f i r s t   a s p e c t   of   t he   p r e s e n t   i n v e n t i o n ,  

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

t h a t   i s   so  d e s i g n e d  a s   t o  b e  b r o k e n   i n t o   p i e c e s ,   w h e n  

e x p o s e d   t o  h e a t   a t  a  g i v e n   t e m p e r a t u r e   b e l o w   1 0 0 ° C ,  w h e r e b y  

t h e   c o n t a i n e r   i s   b r o k e n   due  to  the   h e a t   p r o d u c e d  a t   t h e  

i n i t i a l   s t a g e   of   t h e   f i r e ,   u n d e r   a n  i n c r e a s e d  i n t e r n a l  

p r e s s u r e   t h e r e i n ,   so  a  f i r e   e x t i n g u i s h i n g  m a t e r i a l  i n  t h e  

c o n t a i n e r   may  b e  s c a t t e r e d   a r o u n d   i n   e v e r y   d i r e c t i o n  f o r  

e x t i n g u i s h i n g   t h e   f i r e .  

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

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

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

s u l f a t e   and  s o d i u m   b i c a r b o n a t e   a r e   i n c l u d e d  a n d   p r i o r   a r t  

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

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

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

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

s t a i n   c l o t h e s   o f  t h e s e   p e r s o n s .  



A c c o r d i n g   to  a  t h i r d   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,  
t h e r e   i s   p r o v i d e d   a  f i r e   e x t i n g u i s h e r   w h i c h   may  b e  

s u s p e n d e d   in   a  s p a c e ,   w h e r e i n   the   f i r e   i s   a n t i c i p a t e d ,   a n d  
w h i c h   i n c l u d e s   a  m e t a l l i c   c o n t a i n e r   h a v i n g   m a r y  h o l e s   in   i t s  
b o t t o m   w a l l .   T h e s e   h o l e s   a r e   c l o s e d   w i t h   p l u g s   of  two  o r  
more  k i n d s ,   t he   p l u g s   of  one  k i n d   h a v i n g   a  r e l a t i v e l y   l o w  

m e l t i n g   p o i n t   or  f i r e   p o i n t ,   and  p l u g s   of  a n o t h e r   k i n d  

h a v i n g   a  r e l a t i v e l y   h i g h   m e l t i n g   p o i n t   or  f i r e   p o i n t ,   w h e r e b y  
f i r e   e x t i n g u i s h i n g   m a t e r i a l   in   t he   c o n t a i n e r   i s   e j e c t e d  

t h r o u g h   t h o s e   h o l e s   c l o s e d   by  the   p l u g s   h a v i n g   a  r e l a t i v e l y  

low  m e l t i n g   p o i n t   when  s u c h   p l u g s   m e l t ,   to  e x t i n g u i s h   t h e  

f i r e   in   an  i n i t i a l   s t a g e ,   and  the   f i r e   e x t i n g u i s h i n g   m a t e r i a l  

i s   e j e c t e d   t h r o u g h   t h o s e   h o l e s   c l o s e d   by  t h e  p l u g s   h a v i n g  

a  r e l a t i v e l y   h i g h   m e l t i n g   p o i n t   or  f i r e   p o i n t   w h e n  s u c h   p l u g s  

m e l t ,   to  e x t i n g u i s h   f l a m e s   h a v i n g   a  s t r o n g   f o r c e .   T h e  

p l u g s   a r e   m e l t e d   due  to  t he   h e a t   of  t h e   f i r e   and  b l o w n   o f f  

due  to  i n t e r n a l   p r e s s u r e   b u i l d - u p   i n   t he   c o n t a i n e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  c r o s s   s e c t i o n a l   v i e w   of  one  e m b o d i m e n t  

of  a  f i r e   e x t i n g u i s h e r   a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   a  p e r s p e c t i v e ,   e x p l o d e d   v i e w   s h o w i n g  

c o m p o n e n t s   of  the   f i r e   e x t i n g u i s h e r   of   F i g .   1 ;  

F i g .   3A  and  3B  a r e   p e r s p e c t i v e   v i e w s   of  the   f i r e  

e x t i n g u i s h e r   of   F i g s   1  and  2  in   two  d i f f e r e n t   m o u n t i n g  

modes   t h e r e o f ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   f r o m  u n d e r n e a t h   of  a n o t h e r  

e m b o d i m e n t   of  f i r e   e x t i n g u i s h e r   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n ;   a n d  

F i g .   5  i s   a  v i e w   on  a  l a r g e r   s c a l e   of  p a r t   of  t he   f i r e  

e x t i n g u i s h e r   of   F i g .   4 .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

A  f i r e   e x t i n g u i s h i n g   m a t e r i a l   as  u s e d   in   the   p r e s e n t  
i n v e n t i o n   p r e f e r a b l y   c o n t a i n s ,   in   w e i g h t   p e r c e n t ,   t h e  
f o l l o w i n g   i n g r e d i e n t s :  

The  ammonium  c a r b o n a t e   i n   t h e   f i r e   e x t i n g u i s h i n g  

m a t e r i a l   d e c o m p o s e s ,   when  h e a t e d   to  a  t e m p e r a t u r e   of   6 0 °  

to  200°C  as  f o l l o w s : -  

C02  and   N H 3  g a s e s   p r o d u c e d   a f f o r d   an  a i r   s h i e l d i n g  

a c t i o n   and  f i r e   p r o t e c t i n g   a c t i o n ,   t h u s   s e r v i n g   f o r   t h e  

i n i t i a l - f i r e   e x t i n g u i s h i n g   p u r p o s e s .   A s  t h e   a m b i e n t  

t e m p e r a t u r e   i n c r e a s e s   s o d i u m   b i c a r b o n a t e   k e e p s  p r o d u c i n g  

CO2  gas  a c c o r d i n g   to  the   f o l l o w i n g   e q u a t i o n s .  



When  t he   t e m p e r a t u r e   e x c e e d s   200°C ,   s t e a m   i s   p r o d u c e d  

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

a  c o n t a i n e r   and  i n c r e a s i n g   the   f o r c e   w i t h   w h i c h   t h e   f i r e  

e x t i n g u i s h i n g   m a t e r i a l   i s  e j e c t e d   f rom  the   c o n t a i n e r .  

The  a b o v e   f i r e   e x t i n g u i s h i n g   m a t e r i a l   i s   p a c k e d   in   a  

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

h e a t e d   a t   a  g i v e n   t e m p e r a t u r e   below  100°C.   When  the   c o n -  

t a i n e r   i s   h e a t e d   to  60°  to  7 0 ° ,   C O 2  a n d   NH3  g a s e s   a r e  

p r o d u c e d   a c c o r d i n g   to  t he   e q u a t i o n s   ( I )   to  ( I V ) ,   t h u s  

i n c r e a s i n g   an  i n t e r n a l   p r e s s u r e   in  the   c o n t a i n e r .   T h e  

i n t e r n a l   p r e s s u r e   i s   a l s o   i n c r e a s e d   as  the   w a t e r   v a p o r  

p r e s s u r e   i n c r e a s e s ,   t h u s   i n c r e a s i n g   the   v o l u m e   of  t h e  

c o n t a i n e r   to  b r e a k   same  i n t o   p i e c e s .   As  a  r e s u l t ,   t h e  

f i r e   e x t i n g u i s h i n g   mater ia l  is   s c a t t e r e d   in   e v e r y   d i r e c t i o n .  

C O 2  a n d   N H 3  g a s e s   t h u s   p a r t i c i p a t e   in   f i r e   e x t i n g u i s h i n g ,  

w h i l e   t he   w a t e r   g l a s s   and  b u r n t   a lum  p r o d u c e d   a l u m i n a  

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

T h u s ,   t he   a l u m i n a   s i l i c a t e   c o m p o u n d   g i v e s   a  f i r e - p r o t e c t i v e  

f i l m   to  c o v e r   u n b u r n t   s u b s t a n c e s   o v e r   a  w ide   a r e a   and  p r o -  

t e c t   same  a g a i n s t   c a t c h i n g   f i r e .   In  o t h e r   w o r d s ,   a  

c o v e r i n g   f u n c t i o n   of  v i s c o u s   c h e m i c a l s ,   and  t he   f i r e  

e x t i n g u i s h i n g   and  f i r e - p r o t e c t i v e   f u n c t i o n s   of   C02  and  NH3 

g a s e s   may  be  a c h i e v e d   a t   t he   same  t i m e .  

R e f e r r i n g   to  F i g s .   1  and  2,  t he   f i r e   e x t i n g u i s h e r  

c o m p r i s e s   a  t e m p e r e d   g l a s s   c o n t a i n e r   1  w h i c h   i s   a d a p t e d  

to  be  b r o k e n   i n t o   p i e c e s ,   i n s t a n t a n e o u s l y   when  h e a t e d   t o  

a  g i v e n   t e m p e r a t u r e   b e l o w   100°C .   The  c o n t a i n e r   1  i s  

c y l i n d r i c a l   and  of  c i r c u l a r   c r o s s - s e c t i o n   a l t h o u g h   a n y  

d e s i r e d   s h a p e   may  be  e m p l o y e d .   A  f i r e   e x t i n g u i s h i n g  

m a t e r i a l   2  i s   s e a l e d   in   t he   c o n t a i n e r   1.  Caps  4  and  5 

a r e   f i t t e d   on  a x i a l l y   o p p o s i t e   end  p o r t i o n s   of  t he   c o n t a i n e r  

1 ,  w i t h   s p a c e s   l e f t   b e t w e e n   i n n e r   ends   of  t he   c a p s   and  t h e  

ends   o f  t h e   c o n t a i n e r ,   in   w h i c h   s p a c e s   c u s h i o n i n g   p a d s   3 

a re   p r o v i d e d .   M u s h r o o m - s h a p e d   p r o j e c t i o n s   6  and   7  a r e  

p r o v i d e d   a t   t he   a x i a l l y   o p p o s i t e   e x t e r n a l   ends   of  t he   c a p s  



4  and   5.  A  s q u a r e   U - s h a p e d   m o u n t i n g   m e m b e r  1 0  w i t h   h o l e s  
9  i n   i t s   b a s e  f o r   r e c e i v i n g   s c r e w s   8  w h i c h   a r e  u s e d   f o r  
r e c e i v i n g   s c r e w s  8   w h i c h   a r e   u s e d  f o r   a t t a c h i n g   the   m e m b e r  
10  to  a  c e i l i n g   13  ( F i g .  3 A )   or  s i d e  w a l l   14  ( F i g .   3B)  of  a  

r o o m .   The  U - s h a p e d   member   10  i s   f u r t h e r  p r o v i d e d   w i t h  

g r o o v e s   11  and  12,  i n  t h e   l i m b s   t h e r e o f ,   t he   g r o o v e s   11 

and   12  o p e n   o n t o   s i d e  e d g e s  o f   t he   l i m b s .   T h e  p r o j e c t i o n s  
6  and   7  a r e   e n g a g e d   in   t he   g r o o v e s   11  a n d  1 2  s o   t h a t  t h e   c o n -  
t a i n e r   1  c a n  b e   d e t a c h a b l y   s u p p o r t e d   by  t h e   m e m b e r  1 0   i n  a  

h o r i z o n t a l   p o s i t i o n   s p a c e d   f r o m   t h e  w a l l   14  ( F i g .   3B)  o r  
f r o m   t h e   c e i l i n g   (3A) .   In   e i t h e r   c a s e ,   t he   g r o o v e s   1 1  a n d  

12  s l a n t   u p w a r d l y   t o w a r d s   t h e  o p e n i n g s   t h e r e o f .   The  f i r e  

e x t i n g u i s h e r   can  be  t h u s   m o u n t e d   i n  a   room  in   w h i c h  t h e r e   i s  

.  a  r i s k   of   a  f i r e   s t a r t i n g  .   In   t he   e v e n t   of   a  f i r e ,   t h e  

c o n t a i n e r   1  i s   h e a t e d   by  t h e   f l a m e s   u n t i l  i t   i s   a u t o m a t i c a l l y  

b r o k e n   or   m a y  b e   m a n u a l l y   t h r o w n  b y   h a n d   a t   t h e   f i r e   s o u r c e  

As  a  r e s u l t ,   t h e   f i r e   e x t i n g u i s h i n g   m a t e r i a l   2  i s   s c a t t e r e d  

i n  a l l   d i r e c t i o n   to  ex t ingu ish   the  f i r e  i n  t h e   manner  des  c r ibed   eachier  

R e f e r r i n g   now  to  F i g s .  4   a n d  5 ,   t h e   f i r e   e x t i n g u i s h e r  

c o m p r i s e s   a  c o n t a i n e r   1',  w h i c h   i s   o f   r e c t a n g u l a r  b o x   s h a p e  

a l t h o u g h   i t   may  be  of  any   s h a p e   s u c h   as  r e c t a n g u l a r ,   s q u a r e ,  

c i r c u l a r   c r o s s - s e c t i o n .   The  f i r e   e x t i n g u i s h i n g   m a t e r i a l  

2  i s   p a c k e d   i n   t he   c o n t a i n e r  1 '  w h i c h   m a y  b e  s u s p e n d e d  

f r o m   a  c e i l i n g   18  as  by  s u p p o r t s   17  as  shown  in   F i g .  4   o r  

m a y  b e   d i r e c t l y   s e c u r e d   t h e r e t o .   T h e  c o n t a i n e r   1'  may  b e  

made  of   b r a s s ,   s t e e l   or  s t a i n l e s s   s t e e l   f o r  e x a m p l e .  

P r o v i d e d   i n   t h e  u n d e r s u r f a c e   of  t h e   c o n t a i n e r  1 '   a r e   a  

s u i t a b l e   n u m b e r   of   h o l e s   15  o f - a n y   s u i t a b l e   s i z e .   T h e s e  

h o l e s   15  a r e   p l u g g e d   w i t h   p l u g s   16  of  a t   l e a s t   two  k i n d s  

h a v i n g  m e l t i n g   p o i n t s   or  f i r e   p o i n t s   of  60°  to  200oC.   I n  

t h i s   e m b o d i m e n t ,  e a c h   h o l e   15  i s  p r o v i d e d   w i t h   a  s t e p p e d  

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

f o r m e d   m e r e l y   by  p u n c h i n g   t he   m a t e r i a l  o f   t he   c o n t a i n e r   1 !  

The  walls  may  project   e i t h e r   outwardly  ( a s  s h o w n  i n   F ig .5 )   or   i n w a r d l y  

of   t h e   b o t t o m   s u r f a c e   a n d / o r   t he   s i d e s   of   t h e  c o n t a i n e r   1 '  



by  0 . 5   to  5mm. 

M a t e r i a l s   w h i c h   may  be  u s e d   f o r   t he   p l u g s   16  a r e  

s u l f u r   ( m e l t i n g   p o i n t ,   1 1 4 ° C ) ,   g u t t a p e r c h a   ( m e l t i n g   p o i n t ,  

60°  to  7 0 ° C ) ,   Woodts   m e t a l   ( m e l t i n g   p o i n t ,   7 3 ° C ) ,   R o s e ' s  

m e t a l   ( m e l t i n g  p o i n t ,   110°C)   and  t i n   ( m e l t i n g   p o i n t ,   2 0 0 ° C )  

i . e . ,   a  m a t e r i a l   h a v i n g   a  m e l t i n g   p o i n t   or  f i r e   p o i n t   r a n g i n g  

f rom  6 0 °  t o   2 0 0 ° C .  

The  h o l e s   15  a r e   p l u g g e d   w i t h   t he   p l u g s   16  made  o f  

s u i t a b l e   m a t e r i a l   h a v i n g   r e g a r d   to  t he   p o s i t i o n i n g   a n d  

d i a m e t e r s   of  t he   h o l e s   15  b e i n g   t a k e n   i n t o   c o n s i d e r a t i o n .  

In  the   e v e n t   of  f i r e ,   when  the   c o n t a i n e r   1'  i s   h e a t e d  

to  a  t e m p e r a t u r e   of  60°  to  2 0 0 ° C ,   t he   p l u g s   16  a re   m e l t e d  

or  b u r n t   so  t h a t   some  of  t he   h o l e s   15  a r e   o p e n e d ,   w h e r e -  

u p o n   C 0 2  a n d   N H 3 g a s e s   c a r b o n a t e   c o n t a i n e d   in   the   f i r e  

e x t i n g u i s h i n g   m a t e r i a l   p r o d u c e s   C02  and  f o r m e d   f rom  t h e  

ammonim  c a r b o n a t e   a c c o r d i n g   to  t he   e q u a t i o n s   ( I )  a n d   ( I I )  

c a u s e   the   f i r e   m a t e r i a l   to  be  e j e c t e d   f rom  the   h o l e s   15 

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

may  be  e x t i n g u i s h e d   by  the   a i r   s h i e l d i n g   f u n c t i o n   o f  

g a s e s   and  f i r e   p r o t e c t i v e   f u n c t i o n s   of  c h e m i c a l s .   As  t h e  

ambient  t e m p e r a t u r e   i n c r e a s e s   s o d i u m   b i c a r b o n a t e   k e e p s  

p r o d u c i n g   CO2  gas  a c c o r d i n g   t o  e q u a t i o n s   ( I I I )   and  ( I V )  

a b o v e ,   and  when  t he   t e m p e r a t u r e   e x c e e d s   200°C ,   w a t e r   i s  

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

in   t he   f o r c i n g   of  e x t i n g u i s h i n g   m a t e r i a l   t h r o u g h   t h e s e  

h o l e s   1 5 .  

In  t he   c a s e   w h e r e   t he   a m b i e n t   t e m p e r a t u r e   i s  

r e l a t i v e l y   low  a t   t he   i n i t i a l   s t a g e   of  t he   f i r e ,   o n l y  

t h o s e   p l u g s   16  h a v i n g   a  r e l a t i v e l y   low  m e l t i n g   p o i n t   or  f i r e  

p o i n t   a r e   m e l t e d   or  b u r n t ,   so  t h a t   o n l y   t h o s e   h o l e s   15 

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

the   e j e c t i o n   of  t he   f i r e   e x t i n g u i s h i n g   m a t e r i a l   in   a  

s p e c i f i c   d i r e c t i o n   or  a t   a  s o u r c e   of  the   f i r e .   I f   t h e  



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

s t i l l   f u r t h e r   t h e   h o l e s   15  w h i c h   a r e   p l u g g e d   w i t h   p l u g s   16  

h a v i n g   a  r e l a t i v e l y   h i g h   m e l t i n g   p o i n t   or   f i r e   p o i n t   a r e  

o p e n e d  t h e r e b y   a l l o w i n g   the   j e t t i n g  o f   the   f i r e  e x t i n g u i s h i n g  

m a t e r i a l   a t   a  h i g h   p r e s s u r e   in   e v e r y   d i r e c t i o n .   In  t h i s  

m a n n e r ,   the   o p e n i n g   o f  t h e   h o l e s   may  be  s u i t a b l y   t i m e d   to  s u i t  

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

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

a  s o u r c e   of  the   f i r e   f o r  p r o v i d i n g   f o r   the   i n i t i a l  

e x t i n g u i s h i n g ,   w h i l e   t h e   o t h e r   h o l e s   a r e   d i r e c t e d   in   e v e r y  

d i r e c t i o n ,   when  t h e  f o r c e   of   f l a m e s   i s   i n c r e a s e d   or  b e c o m e s  

s t r o n g .  

The  a m o u n t   o f  f i r e   e x t i n g u i s h i n g   m a t e r i a l   u s e d   i s  

g e n e r a l l y   a b o u t   one  l i t e r   p e r  2 7   c u b i c   m e t r e s   of  s p a c e .  



1.  A  f i r e   e x t i n g u i s h e r   c o m p r i s i n g   a  c o n t a i n e r   w h i c h   i s  

so  d e s i g n e d   as  to  be  c a p a b l e   of  b r e a k i n g   i n t o   p i e c e s   w h e n  

h e a t e d   to  a  g i v e n   t e m p e r a t u r e   b e l o w   100°C,   and  a  f i r e  

e x t i n g u i s h i n g   m a t e r i a l   in  the   c o n t a i n e r .  

2.  A  f i r e   e x t i n g u i s h e r   c l a i m e d   in   c l a i m   1,  in   w h i c h   t h e  

f i r e   e x t i n g u i s h i n g   m a t e r i a l   c o n t a i n s ,   in   w e i g h t   p e r c e n t ,  
2.0%  b u r n t   a l u m ,   3.0%  w a t e r   g l a s s ,   2.0%  d i s o d i u m   h y d r o g e n  

p h o s p h a t e ,   3.0%  s o d i u m   s u l f a t e ,   8 . 0 .   ammonium  c a r b o n a t e ,   a n d  

12.0%  s o d i u m   b i c a r b o n a t e .  

3.  A  f i r e   e x t i n g u i s h e r   c o m p r i s i n g   a  c o n t a i n e r   and   a  f i r e  

e x t i n g u i s h i n g   m a t e r i a l   in   t he   c o n t a i n e r ,   s a i d   c o n t a i n e r  

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

t h e r e o f ,   s a i d   h o l e s   b e i n g   p l u g g e d   w i t h   pugs   made  of  t w o  

or  more   k i n d s   of  m a t e r i a l s   w h i c h   have   m e l t i n g   p o i n t s   o r  

f i r e   p o i n t s   of  60°  to  200  
0  

C,  t he   p l u g s   of  one  k i n d   b e i n g  

m e l t e d   or   b u r n t   when  h e a t e d   to  a  r e l a t i v e l y   low  t e m p e r a t u r e  

w h e r e b y   a  f i r e   e x t i n g u i s h i n g   m a t e r i a l   i s   e j e c t e d   t h r o u g h  

some  of   t h e   h o l e s   in   a  s p e c i f i c   d i r e c t i o n   or  t o w a r d   t h e  

s o u r c e   of  f i r e ,   and  the   p l u g s   of  a n o t h e r   k i n d   b e i n g   m e l t e d  

or  b u r n t   when  h e a t e d   to  a  r e l a t i v e l y   h i g h   t e m p e r a t u r e   s o  

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

the   h o l e s   in   e v e r y   d i r e c t i o n   u n d e r   a  p r e s s u r e   of  g a s  

p r o d u c e d   f rom  s a i d   m a t e r i a l .  

4.  A  f i r e   e x t i n g u i s h e r   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   1  and  2  or  F i g s   4  a n d  

5  of  t he   a c c o m p a n y i n g   d r a w i n g s .  










	bibliography
	description
	claims
	drawings
	search report

