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extractor  fan  at  a  predetermined  temperature  and  a  tempera- 
ture  sensing  unit  operatively  connected  to  a  circuit  selector 
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temperature  less  than  the  operating  temperature  of the  extin- 
guisherand  including  a  by-pass circuit where by the fan  can  be 
restarted  following  discharge  of  the  extinguisher.  A  visual 
and/or  audible  indication  of  the  state  of  the  selector  control 
circuit  is  provided  to  assist  manual  setting  of  the  by-pass 
circuit  when  required. 



FIRE  EXTINGUISHING  APPARATUS  FOR  DUCTING  SYSTEMS 

This  i n v e n t i o n   r e l a t e s   to  f i r e   e x t i n g u i s h i n g   a p p a r a t u s   f o r  

d u c t i n g ,   in  p a r t i c u l a r   so  c a l l e d   g r e a s e   duc t s   used  in  c a t e r -  

ing  e s t a b l i s h m e n t s   and  o t h e r   s i t u a t i o n s   where  i n f l a m m a b l e   o r  

p o t e n t i a l l y   i n f l a m m a b l e   m a t e r i a l s   a re   e x t r a c t e d .   T h e s e  

d u c t s   c o n s t i t u t e   a  h a z a r d   s i n c e   i f   a  f i r e   s t a r t s   in  t h e  

d u c t i n g   i t   can  s p r e a d   r a p i d l y   to  o t h e r   p a r t s   of  the  b u i l d i n g .  

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

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

d u r i n g   c o o k i n g .   Once  the  f i r e   has  s t a r t e d   i t   is  d i f f i c u l t  

i m m e d i a t e l y   to  d e t e c t   and  e x t i n g u i s h .  

I t   has  been  c u s t o m a r y   to  p r o v i d e ,   a t   i n t e r v a l s   a long   t h e  

l e n g t h   of  the   d u c t i n g ,   doo r s   which   are   h e l d   open  by  f u s i b l e  

l i n k s .   The  f u s i b l e   l i n k s   a re   i n t e n d e d   to  mel t   at  f i r e  

t e m p e r a t u r e ,   so  a l l o w i n g   the   doors   to  c l o s e   but   in  p r a c t i c e  

d e p o s i t s   of  g r e a s e   and  d i r t   t end   to  c log   the  mechan i sm  a n d  

t h e  l u m e n   of  the  duc t   is  r e d u c e d   in  s i z e   so  r e n d e r i n g   t h e  

doors   p a r t i a l l y   or  c o m p l e t e l y   i n o p e r a t i v e .  



I t   has   been   p r o p o s e d   to  mount  on  a  l e n g t h   of  g r e a s e   d u c t i n g  

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

is  d i s p o s e d   w i t h i n   the  d u c t i n g ,   the   e x t i n g u i s h e r   i n c o r p o r a -  

t i n g   a  h e a t   s e n s i t i v e   r e l e a s e   v a l v e   o p e r a b l e   a t   a  p r e -  

d e t e r m i n e d   t e m p e r a t u r e   to  r e l e a s e   the   f i r e   e x t i n g u i s h i n g  

medium  i n t o   t h i s   d u c t   when  the   t e m p e r a t u r e   in  the   d u c t  

r e a c h e s   t h i s   s e t t i n g .   This   s y s t e m   has  p roved   most   e f f e c t i v e  

in  e x t i n g u i s h i n g   f i r e ,   b e f o r e   i t   is  a b l e   to  t a k e   f u l l   h o l d  

or  s p r e a d   to  o t h e r   p a r t s   of  the   b u i l d i n g .  

In  o r d e r   to  a v o i d   f i r s t l y   the   so  c a l l e d   "blow  t o r c h   e f f e c t "  

c r e a t e d   by  the   e x t r a c t o r   fan  and  s e c o n d l y   the  e x p u l s i o n   o f  

the  e x t i n g u i s h i n g   medium  from  the  d u c t   b e f o r e   i t   has  h a d  

t i m e   to  be  e f f e c t i v e ,   i t   is  d e s i r a b l e   to  s w i t c h   o f f   the   f a n  

as  soon  as  p o s s i b l e   a f t e r   the   o n s e t   of  the   f i r e ,   u n t i l   t h e  

f i r e   e x t i n g u i s h e r   has  d i s c h a r g e d   and  the  f i r e   is  e x t i n g u i s h e d .  

At  t h i s   s t a g e   i t   is  i m p o r t a n t   to  c l e a r   the   s y s t e m   of  smoke  

and  n o x i o u s   fumes  b e f o r e   t hey   g r a d u a l l y   p e r c o l a t e   i n t o  

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

A c c o r d i n g   to  t h i s   p r e s e n t   i n v e n t i o n   we  p r o p o s e   f i r e   e x t i n g -  

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

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

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

and  a  h e a t   s e n s i t i v e   v a l v e   means  o p e r a b l e   to  r e l e a s e   t h e  

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

t e m p e r a t u r e ,   and  a  t e m p e r a t u r e   s e n s i n g   u n i t   o p e r a t i v e l y  

c o n n e c t e d   to  a  c i r c u i t   s e l e c t o r   c o n t r o l   for   c u t t i n g   out  t h e  



fan   when  the   u n i t   d e t e c t s   a  p r e - s e t   t e m p e r a t u r e   l e s s   p r e -  

f e r a b l y   by  a t   l e a s t   90°F,  t han   the  p r e d e t e r m i n e d   o p e r a t i n g  

t e m p e r a t u r e   of  the  f i r s t   e x t i n g u i s h e r   and  i n c l u d i n g   a  b y -  

pass   c i r c u i t   whereby   the   fan  can  be  r e s t a r t e d   f o l l o w i n g  

d i s c h a r g e   of  the  f i r e   e x t i n g u i s h e r .   P r e f e r a b l y ,   the   s t a t e   o f  

the   s e l e c t o r   c o n t r o l   c i r c u i t   is  d i s p l a y e d   by  an  i n d i c a t o r  

l i g h t   or  l i g h t s   and  o p t i o n a l l y   an  a u d i b l e   a l a r m .  

In  the   p r e f e r r e d   embod imen t ,   the  t e m p a t u r e   s e n s i n g   u n i t   i s  

d i s p o s e d   u p s t r e a m   from  the  f i r e   e x t i n g u i s h e r   by  no  more  t h a n  

3  m e t r e s   and,  f u r t h e r ,   c o m p r i s e s   t h e r m a l   p robe   e x t e n d i n g   i n t o  

t h e   i n t e r i o r   of  the  d u c t i n g .  

Embodimen t s   of  t h i s   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way 

of  example ,   w i th   r e f e r e n c e   to  the  a c c o m p a n y i n g   d r a w i n g   w h i c h  

is  a  s c h e m a t i c   view  of  the  f i r e   e x t i n g u i s h i n g   a p p a r a t u s  

i n s t a l l e d   in  a  g r e a s e   duc t   l e a d i n g  f r o m   a  k i t c h e n   10  t o  t h e  

e x t e r i o r   w a l l   12  of  a  b u i l d i n g .   Near  the  e x t e r n a l   o u t l e t  

14,  an  e x t r a c t o r   fan  16  is  mounted  w i t h i n   the  d u c t i n g   18  t o  

draw  a i r   t h e r e t h r o u g h   from  an  i n l e t   head  20  d i s p o s e d   a b o v e  

a  c o o k i n g   r ange   22  in  the  k i t c h e n .  

A  f i r e   e x t i n g u i s h e r   24,  mounted   e x t e r n a l l y   of  the   d u c t i n g  

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

head  20,  has  a  s p r i n k l e r   d i s c h a r g e   head  25  which  e x t e n d s  

t h r o u g h  t h e   duc t   wa l l   i n t o   the  m i d d l e   of  the  duc t   and  w h i c h  

is  f i t t e d   w i t h   a  d e f l e c t o r   p l a t e L d e s i g n e d   to  d i r e c t   a  l a r g e  

p r o p o r t i o n   o f  t h e   e x t i n g u i s h i n g   medium  toward   the  u p s t r e a m  



end  of  the   d u c t .   In  an  a l t e r n a t i v e   embod imen t ,   h o w e v e r ,  

the   e n t i r e   e x t i n g u i s h e r   may  be  mounted   w i t h i n   the   duc t   i n  

wh ich   c a se   the  s i z e   and  shape   of  the   e x t i n g u i s h e r   c a s i n g   a r e  

such  as  to  o f f e r   minimum  r e s i s t a n c e   to  the   f low  of  a i r   t h r o u g h  

the   d u c t .  

I t   is  p r e f e r r e d   to  use   a  p r e s s u r i s e d   type   of  e x t i n g u i s h e r  

the   c a p a c i t y   of  which   is  d e t e r m i n e d   a c c o r d i n g   to  t he   v o l u m e  

of  d u c t i n g   to  be  p r o t e c t e d .   The  e x t i n g u i s h i n g   medium  may 

be  e i t h e r   a  l i q u e f i e d   h a l o g e n   gas  m i x t u r e   ( e . g .   BTM  or  BCF 

-  Bromine ,   C h l o r i n e ,   F l u o r i n e )   or  MONEX  ( R e g i s t e r e d   T r a d e  

Mark)  powder ,   b o t h   of  which  a re   i n t e r n a t i o n a l l y   r e c o g n i s e d  

and  a p p r o v e d   or ,   i n d e e d ,   any  s u i t a b l e   f i r e  e x t i n g u i s h a n t .  

BCF  has  t he   s e c o n d a r y   a d v a n t a g e   t h a t   i t   is  of  v e r y l o w   t o x i c i t y ,  

is  p u r e ,   n o n - c o r r o s i v e ,   and  r e m a i n s   e f f e c t i v e   h o w e v e r   l o n g  

i t   is  s t o r e d .   F u r t h e r ,   i t   l e a v e s   l i t t l e   mess  or  t r a c e .  

Monex  powder   is  s u p e r i o r   to  o t h e r  p o w d e r s :   i t   does   no t   c o m p a c t  

on  s t o r a g e   and  is  c o m p a t i b l e  w i t h   p r o t e i n   f o a m . ,  

I n c o r p o r a t e d   in  t he   s p r i n k l e r   head  25  is  a  h e a t   s e n s i t i v e  

v a l v e   w h i c h   is  o p e r a b l e   at   a  d e s i r e d   t e m p e r a t u r e   to  a l l o w i n g  

the   e x t i n g u i s h i n g   medium  to  e s c a p e ,  u n d e r   p r e s s u r e ,   i n t o   t h e  

d u c t .  

U p s t r e a m   of  the   f i r e   e x t i n g u i s h e r  a n d   p r e f e r a b l y   s p a c e d  

from  the  e x t i n g u i s h e r   b y  n o   more  t han   3 . m e t r e s , . i s   a  

t e m p e r a t u r e   s e n s i n g   u n i t   30  which   is  mounted   on  the   e x t e r i o r  



of  the   d u c t i n g   and  has  a  p robe   31,  t y p i c a l l y   10  cm  to  30  cm 

in  l e n g t h ,   p r o j e c t i n g   r a d i a l l y   i n w a r d s .   The  u n i t   30  i n -  

c o r p o r a t e s   h e a t   s e n s i t i v e   m e c h a n i s m   e .g .   a  b i m e t a l l i c   s t r i p  

which   d i s t o r t s   when  h e a t e d   u n t i l ,   at   a  p r e - s e t   t e m p e r a t u r e  

of  at   l e a s t   500C  l e s s   t han   the  t e m p e r a t u r e   s e t t i n g   of  t h e  

e x t i n g u i s h e r ,   an  e l e c t r i c a l   s w i t c h   is  o p e r a t e d   to  a c t u a t e   a  

c i r c u i t   s e l e c t o r   c o n t r o l   32  c o n n e c t e d   to  the  fan  s t a r t e r   3 5 .  

The  c i r c u i t   s e l e c t o r   c o n t r o l   32  c o m p r i s e s   a  t h r e e   p o s i t i o n  

s w i t c h   and  two  i n d i c a t o r   l i g h t s ;   one  red  33  and  the  o t h e r  

g r e e n   3 4 .  

In  one  p o s i t i o n   of  the  s w i t c h   c o r r e s p o n d i n g   to  the   n o r m a l  

o p e r a t i n g   s t a g e ,   the  fan  is  w o r k i n g   and  the  g r e e n   i n d i c a t o r  

l i g h t   34  is  l i t .   When  the  p robe   o p e r a t e s   upon  r e a c h i n g   t h e  

p r e - s e t   t e m p e r a t u r e ,   the   fan  is  cut   out .   When  a  f i r e   h a s  

been  e x t i n g u i s h e d   the  s w i t c h   can  b e . p a s s e d   t h r o u g h   a  n e u t r a l  

p o s i t i o n   to  a  t h i r d   p o s i t i o n   in  which   a  b y - p a s s   c i r c u i t   i s  

c o m p l e t e d   e n a b l i n g   the   fan  to  be  r e s t a r t e d .  

When  the   b y - p a s s   c i r c u i t   is  e n a b l e d   the  red  i n d i c a t o r   l i g h t  

33  is  l i t .   When  the  fan  c u t - o u t   s w i t c h   is  r e - s e t   f o l l o w i n g  

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

i n d i c a t o r   l i g h t s   33  and  34  a re   l i t   to  warn  t h a t   the   c i r c u i t  

is  in  the  o v e r r i d e   or  b y - p a s s   mode.  The  t h r e e   p o s i t i o n  

s w i t c h   s h o u l d   then   be  r e s e t   m a n u a l l y   to  the  s a id   one  p o s i t i o n  

c o r r e s p o n d i n g   to  the  n o r m a l   o p e r a t i n g   s t a t e   of  the   a p p a r a t u s .  



In  the  e v e n t   of  a  f i r e ,   the  t e m p e r a t u r e   s e n s i n g   u n i t   30 

a c t u a t e s   the  f a n  c u t - o u t   s w i t c h   a t   the   lower  t e m p e r a t u r e  

d e t e r m i n e d   by  the   s e t t i n g   of  the   u n i t   t h a t   is  to  say  b e f o r e  

(by  a  few  s e c o n d s )   the  f i r e   e x t i n g u i s h e r   is  t r i g g e r e d   by  t h e  

h e a t   s e n s i t i v e   v a l v e ,   h e n c e ,   t he   e x t r a c t i o n   sys tem  i s .  

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

so  the  d u c t i n g   f i l l s   w i t h   fumes ,   bu t   the   fumes  can  be  c l e a r e d  

a f t e r   the   f i r e   has  been  e x t i n g u i s h e d ,   s i n c e   the  s e l e c t o r  

c o n t r o l   c i r c u i t   can  be  used   to  b y - p a s s   the  fan  c u t - o u t   s w i t c h  

and  the  fan  may  be  r e s t a r t e d .  

In  a  m o d i f i e d   embod imen t ,   the   c i r c u i t   s e l e c t o r   c o n t r o l   32 

c o m p r i s e s   a  t w o - p o s i t i o n   s w i t c h   w i t h   a n  a u d i b l e   a l a r m   3 7  a n d  

only   one  i n d i c a t o r   l i g h t   38  which   is  n o t - i l l u m i n a t e d  i n   t h e  

normal   o p e r a t i n g   s t a t e .   When  the  p r o b e   d e t e c t s   the   p r e -  

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

sounds  t h e  a l a r m   and  a u t o m a t i c a l l y   s t o p s   the  fan . '   A  c o n t r o l  

c i r c u i t   for   the   m o d i f i e d   embod imen t   is  shown  in  F i g u r e   2  in  t h e  

n o r m a l   o p e r a t i n g   mode  w i t h   bo th   the   l i g h t   and  the  a l a rm   o f f .  

L1,  L2  and  L3  a re   the  mains   s u p p l y   to  the  c o n t r a c t o r   c o i l  

and  A,B  and  C  a r e   o u t g o i n g   c o n n e c t i o n s   to  the  fan  m o t o r .  

The  mains   s u p p l y   L3  is  c o n n e c t e d   to  L  on  the  hea t   p robe   31 

and  in  the   no rma l   o p e r a t i n g   mode,  L  is  c o n n e c t e d   to  LR  w h i c h  

is  c o n n e c t e d   to  1,  which  is  c o n n e c t e d   to  6,  which  is  c o n n -  

e c t e d   to  L1  a t   the   fan  c o i l .  

When  the   p robe   o p e r a t e s   to  cu t   out   the  fan,   the  c u r r e n t  

p a t h   is  L 3 , L , B C , 3 , 2 , 5 , b u z z e r , L l   and  from  BC  to  the  l i g h t .  



so  t h a t   b o t h   the   b u z z e r   and  the   l i g h t   are   o n .  

When  the   f i r e   has  been  e x t i n g u i s h e d   in  o r d e r   to  r e s t a r t   t h e  

fan ,   the   key  s w i t c h   on  the   c o n t r o l   box  is  t u r n e d   to  o v e r r i d e  

the   c u t - o u t   mode  and  the  c u r r e n t   p a t h   is  now  L 3 , L , B C , 3 , 6 ,  

L1  and  from  BC  to  the  l i g h t ,   so  t h a t   the   b u z z e r   is  o f f   b u t  

the   l i g h t   is  s t i l l   o n .  

To  r e t u r n   to  the  no rmal   o p e r a t i n g   mode,  the  key  s w i t c h   on  

the  c o n t r o l   box  must  be  t u r n e d   back   and  the  h e a t   p r o b e  

b u t t o n   must   be  r e s e t .  

The  a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   is  no t   r e s t r i c t e d  

to  g r e a s e   d u c t s .   I ndeed   i t   is  s u i t a b l e   for   any  d u c t  

e x t r a c t i o n   s y s t e m   which   c o n v e y s   v o l a t i l e   or  i n f l a m m a b l e  

s u b s t a n c e s   such  as  h y d r o - c a r b o n s   or  o t h e r   c h e m i c a l s ,  

s a w d u s t ,   wool ,   c o t t o n ,   p a i n t ,   ink   and  d u s t .  



1.  F i r e   e x t i n g u i s h i n g   a p p a r a t u s   fo r   d u c t i n g   i n c o r p o r a t i n g  

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

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

the   e x t r a c t i o n   fan   and  a  h e a t   s e n s i t i v e   v a l v e   o p e r a b l e  

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

p r e d e t e r m i n e d   t e m p e r a t u r e ,   and  a  t e m p e r a t u r e   s e n s i n g   u n i t  

o p e r a t i v e l y   c o n n e c t e d   to  a  c i r c u i t   s e l e c t o r   c o n t r o l   f o r  

c u t t i n g   out  the   fan  when  the  u n i t   d e t e c t s   a  p r e - s e t  

t e m p e r a t u r e   l e s s   t h a n   the  p r e d e t e r m i n e d   o p e r a t i n g   t e m p e r a t u r e  

of  the   f i r e   e x t i n g u i s h e r   and  i n c l u d i n g   a  b y - p a s s   c i r c u i t  

w h e r e b y   the  fan  can  be  r e s t a r t e d   f o l l o w i n g   d i s c h a r g e   of  t h e  

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

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  w h e r e i n   the  s t a t e   of  t h e  

s e l e c t o r   c o n t r o l   c i r c u i t   is  i n d i c a t e d   v i s u a l l y   a n d / o r  

a u d i b l y .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   the   s e l e c t o r  

c o n t r o l   c i r c u i t   i n c l u d e s   an  i n d i c a t o r   lamp  wh ich   l i g h t s   w h e n  

t h e   fan  is  c u t - o u t   f o l l o w i n g   d e t e c t i o n   of  the  s a i d   p r e - s e t  

t e m p e r a t u r e .  

4.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  3  w h e r e i n  

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

e x t e n d i n g   i n t o   the  i n t e r i o r   of  the   d u c t i n g .  



5.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  4  w h e r e i n  

the   t e m p e r a t u r e   s e n s i n g   u n i t   is  d i s p o s e d   u p s t r e a m   from  t h e  

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

6.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  5  w h e r e i n  

a  d e f l e c t o r   p l a t e   is  so  d i s p o s e d   in  r e l a t i o n   to  t h e  

d i s c h a r g e   head  as  to  d i r e c t   the   e x t i n g u i s h i n g   medium  t o w a r d  

the  u p s t r e a m   end  of  the   d u c t .  

7.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   1  to  6  a n d  

c o m p r i s i n g   a  s w i t c h  o p e r a b l e   m a n u a l l y   to  c o m p l e t e   the  b y -  

pass   c i r c u i t   a f t e r  t h e   fan  has  been  c u t - o u t .  

8.  F i r e   e x t i n g u i s h i n g   a p p a r a t u s   for   d u c t i n g   i n c o p o r a t i n g  

an  e x t r a c t o r   fan,   c o n s t r u c t e d   and  a r r a n g e d   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  and  a s  

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