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@  Improvements  relating  to  fire  dampers. 

@  A  fire  damper  for  a  section  of  a  duct  (1  )  comprises  one  or 
more  cranked  doors  (3)  pivotally  mounted  on  shafts  (4).  When 
the  doors  are  moved  to  the  closed  position,  panel  sections  (5) 
of  the  door  mate  against  channel  sections  (6)  projecting 
inwardly  of  the  walls  of  the  duct  (1)  and  angled  flaps  (7)  also 
mate  against  angled  flanges  (8)  projecting  from  the  duct.  Sym- 
metrical  pivoting  of  the  doors  allows  them  to  be  swung  freely 
from  the  open  to  closed  positions  and  the  cranking  of  the 
doors  provides  better  rigidity. 
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A fire  damper  for  a  section  of  a  duct  (1)  comprises  one  or 
more  cranked  doors  (3)  pivotally  mounted  on  shafts  (4).  When 
the  doors  are  moved  to  the  closed  position,  panel  sections  (5) 
of  the  door  mate  against  channel  sections  (6)  projecting 
inwardly  of  the  walls  of  the  duct  (1)  and  angled  flaps  (7)  also 
mate  against  angled  flanges  (8)  projecting  from  the  duct.  Sym- 
metrical  pivoting  of  the  doors  allows  them  to  be  swung  freely 
from  the  open  to  closed  positions  and  the  cranking  of  the 
doors  provides  better  rigidity. 



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

t h o u g h   n o t   e x c l u s i v e l y ,   f o r   m a r i n e   a p p l i c a t i o n s   s u c h   as  i n  

o c e a n   g o i n g   t a n k e r s   or  n o r t h   s e a   o i l   r i g s .   I t   i s   i m p o r t a n t  

to  be  a b l e   to   p r o v i d e   a  d a m p e r   d o o r   in  a  v e n t i l a t i o n   d u c t  

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

p o s i t i o n e d   in   t h e   d u c t   a t   t h e   p o i n t   w h e r e   t h e   d u c t   p a s s e s  

t h r o u g h   a  b u l k h e a d   of   a  s h i p ,   f o r   e x a m p l e .  

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

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

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

A c c o r d i n g l y ,   f r om  one  a s p e c t   t h i s   i n v e n t i o n  

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

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

t h e   d u c t ,   t h e   d o o r   b e i n g   c r a n k e d   t h r o u g h   t h e   p i v o t   p o i n t  

to   p r o v i d e   two  d o o r   p a n e l   s e c t i o n s   w h i c h   w i l l   c l o s e   a g a i n s t  

o p p o s i t e   s i d e s   of  a  w a l l   member   p r o j e c t i n g   i n w a r d l y   f r o m  

e i t h e r   s i d e   of  t h e   d u c t   s e c t i o n   when  t h e   d o o r   i s   c l o s e d ,  

and  t h e   e n d s   of  t h e   d o o r ,   r e m o t e   f r o m   t h e   p i v o t   p o i n t  

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

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

m e m b e r s .  

The  s i z e   of  t h e   d u c t ,   or  o t h e r   f a c t o r s ,   may  b e  

s u c h   t h a t   i t   w o u l d   be  more   s u i t a b l e   to   p r o v i d e   two  or  m o r e  

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



when  a l l   t h e   d o o r s   a r e   in   t h e   c l o s e d   p o s i t i o n   t h e y   w i l l  

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

A c c o r d i n g l y ,   f r o m   a n o t h e r   a s p e c t ,   t h e   i n v e n t i o n  

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

i n c o r p o r a t i n g   two  or   more   d o o r s   p i v o t a l l y   m o u n t e d   o n  

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

c r a n k e d   t h r o u g h   t h e   p i v o t   p o i n t   to   p r o v i d e   two  d o o r   p a n e l  

s e c t i o n s   w h i c h   w i l l   c l o s e   a g a i n s t   o p p o s i t e   s i d e s   of  a  

w a l l   member   p r o j e c t i n g   i n w a r d l y   f r o m   e i t h e r   s i d e   of  t h e  

d u c t   s e c t i o n   when  t h e   d o o r   i s   c l o s e d ,   e a c h   end  of  t h e  

d o o r ,   r e m o t e   f r o m   t h e   p i v o t   p o i n t   p r o v i d i n g   a  p o r t i o n  

w h i c h   w i l l   m a t e   w i t h   a  f l a n g e   p r o j e c t i n g   i n w a r d l y   of  t h e  

d u c t   s e c t i o n   and   l y i n g   b e t w e e n   t h e   w a l l   m e m b e r s ,   or  w h i c h  

w i l l   o v e r l y   a  s i m i l a r   end  p o r t i o n   of  an  a d j a c e n t   d o o r  

when  t h e   d o o r s   a r e   c l o s e d   on  one  a n o t h e r   to   c l o s e   o f f   t h e  

d u c t .  

The  p i v o t i n g   of  t h e   or   e a c h   d o o r ,   i f   s i t u a t e d  

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

m in imum  a m o u n t   of  e f f o r t   i s   r e q u i r e d   to   move  t h e   d o o r   f r o m  

an  open   to   a  c l o s e d   p o s i t i o n   w h i l s t   t h e   p r o v i s i o n   of  t h e  

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

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

be  s e a l e d   o f f   v e r y   e f f e c t i v e l y .   I f   d e s i r e d ,   edge   s e a l s  

c o u l d   be  p r o v i d e d   b e t w e e n   t h e   d o o r   p a n e l s   and   t h e   w a l l  

m e m b e r s   and   f l a n g e s .  

I t   may  w e l l   be  p r e f e r r e d   t h a t   t h e   two  p a n e l s  

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



p i v o t   p o i n t   so  t h a t   t h e   d o o r   c a n   be  t u r n e d   e a s i l y   on  i t s  

p i v o t .   H o w e v e r   i t   i s   p o s s i b l e   to   p r o v i d e   t h a t   t h e   p a n e l  

of  t h e   or   e a c h   d o o r   w h i c h   i s   to   l i e   u p s t r e a m   of  t h e   o t h e r  

p a n e l   of  t h e   d o o r   p r e s e n t s   a  l a r g e r   s u r f a c e   a r e a   so  t h a t  

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

I d e a l l y   t h e   w a l l   m e m b e r s   w i l l   be  f o r m e d   f r o m  

c h a n n e l   s e c t i o n   w h i c h   has   t h e   e f f e c t   of  m a k i n g   t h e   w a l l  

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

f o r   t h e   d o o r .   I d e a l l y   e a c h   p o r t i o n   a t   t h e   end   of  a  d o o r  

w i l l   f o r m   an  a n g l e d   f l a p   a r r a n g e d   to   m a t e   w i t h   a  s i m i l a r l y  

a n g l e d   f l a n g e   on  t h e   d u c t   or  w i t h   an  a n g l e d   f l a p   on  a n  

a d j a c e n t   d o o r .  

In  t h e   p r e f e r r e d   a r r a n g e m e n t   an  o p e r a t i n g  

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

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

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

a r r a n g e d   to   a p p l y   a  v a r i a b l e   t o r q u e   to   t h e   or  e a c h   p i v o t  

s h a f t   so  as  to   p r o v i d e   t h e   l a r g e s t   t o r q u e   d u r i n g   t h e  

i n i t i a l   s t a g e s   of  o p e n i n g   t h e   d o o r   or  d o o r s .   A l s o   t h e  

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

h o l d i n g   t h e   d o o r   or  d o o r s   in   t h e   open   a n d / o r   c l o s e d  

p o s i t i o n s .  

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

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

The  i n v e n t i o n   may  be  p e r f o r m e d   in  v a r i o u s   w a y s  



and  a  p r e f e r r e d   e m b o d i m e n t   t h e r e o f   w i l l   now  be  d e s c r i b e d  

w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   in   w h i c h : -  

F i g u r e   1  i s   a  v e r t i c a l   c r o s s   s e c t i o n   t h r o u g h   a  

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

F i g u r e   2  i s   a  f r o n t   v i e w   of  t h e   f i r e   d a m p e r  

shown  in  F i g u r e   1 ;  

F i g u r e   3  i s   a  f r o n t   v i e w   of   one  o f  t h e   f i r e  

d a m p e r   d o o r s   u s e d   in   t h e   a p p a r a t u s ;   a n d  

F i g u r e   4  shows  t h e   o p e r a t i n g   m e c h a n i s m   f o r   t h e  

f i r e   d a m p e r .  

The  f i r e   d a m p e r   shown  in  t h e   d r a w i n g s   c o m p r i s e s  

a  d u c t   s e c t i o n   1,  h a v i n g   f l a n g e s   2  and   h o u s i n g   a  p a i r   o f  

d o o r s   3  m o u n t e d   p i v o t a l l y   on  s h a f t s   4.   E a c h   d o o r   3  i s  

c r a n k e d   a t   t h e   p o s i t i o n   w h e r e   i t   p a s s e s   t h r o u g h   t h e   a x i s  

of  t h e   s h a f t   4  to   p r o v i d e   two  p a n e l   s e c t i o n s   5  w h i c h   w i l l  

c l o s e   a g a i n s t   o p p o s i t e   s i d e s   of  a  c h a n n e l   s e c t i o n   6  w e l d e d  

a t   e i t h e r   s i d e   of  t h e   d u c t   s e c t i o n   1.  The  p i v o t   s h a f t s   4  

a r e   h o u s e d   w i t h i n   t h e   c h a n n e l   s e c t i o n s   6.  At  t h e i r   f r e e  

ends   e a c h   d o o r   3  i s   p r o v i d e d   w i t h   a n g l e d   f l a p s   7.  W h e r e  

t h e   two  d o o r s   m e e t ,   when  c l o s e d ,   t h e   f l a p s   7  w i l l   o v e r l a p  

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

a n g l e d   f l a n g e s   8  p r o j e c t i n g   i n w a r d l y   of  t h e   d o o r   s e c t i o n   1 .  

From  F i g u r e s   2  and  3  i t   w i l l   be  n o t e d   t h a t   c u t   ou t   p o r t i o n s  

9  a r e   p r o v i d e d   in  e a c h   d o o r   in   w h i c h   t h e   e n d s   of  t h e   s h a f t s  

4  a r e   w e l d e d .  



F i g u r e   4  shows   t h e   o p e r a t i n g   m e c h a n i s m   f o r   r o t a t i n g  

t h e   d o o r s   a b o u t   t h e i r   p i v o t   s h a f t s   4.  I t   has   a  l e v e r   10  w h i c h ,  

when  o p e r a t e d ,   w i l l   move  a  b a r   11  in  t h e   d i r e c t i o n   of  t h e  

a r r o w   12,   t h e   b a r   b e i n g   s u p p o r t e d   by  r o l l e r s   13.   Arms  1 4  

a r e   p i v o t a l l y   c o n n e c t e d  . t o   t h e   b a r   11  and  a t   t h e i r   o t h e r  

e n d s   a r e   p i v o t a l l y   i n t e r c o n n e c t e d   w i t h   a rms   15  c a r r y i n g   t h e  

e n d s   of  t h e   s h a f t s   4  w h i c h   p a s s   t h r o u g h   t h e   w a l l   of  t h e  

d u c t   s e c t i o n   1.  As  t h e   b a r   11  moves   in   t h e   d i r e c t i o n   o f  

t h e   a r r o w   12  t h e   p i v o t a l   m o v e m e n t   and   a n g l i n g   of  t h e   a r m s  

14  and   15  i s   s u c h   t h a t ,   d u r i n g   t h e   i n i t i a l   s t a g e s ,   t h e  

s h a f t s   4  a r e   r o t a t e d   t o  o n l y   a  s m a l l  e x t e n t   w h i l s t   l a t e r  

t h e s e   s h a f t s   a r e   r o t a t e d   to   a  much  l a r g e r   e x t e n t .   T h e  

m e c h a n i s m   shown  in  F i g u r e   4  t h e r e f o r e   a c t s   as  a  v a r i a b l e  

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

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

w i l l   be  g r e a t e s t .   A  l a t c h   16  i s   p r o v i d e d   on  t h e  

b a r   11  t o  e n a b l e   t h e   b a r   to   be  l o c k e d   in  t h e   open   a n d / o r  

c l o s e d   p o s i t i o n s   so  as  to   h o l d   t h e   d o o r s   open   and  c l o s e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   f o r   a  s m a l l e r   d u c t  

a  s i n g l e   d o o r   may  be  s u f f i c i e n t .   A l s o   i t  w o u l d   b e  

f e a s i b l e   to   p r o v i d e   a  f l a t   w a l l   member   i n s t e a d   of  t h e  

c h a n n e l   s e c t i o n   6  a l t h o u g h   t h i s   i s   l e s s   p r e f e r r e d .   T h e  

c r a n k i n g   of  t h e   d o o r s   3  c o u l d   a l s o   be  m o d i f i e d .   The  p u r p o s e  

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

a g a i n s t   t h e   c h a n n e l   s e c t i o n s   and   t h e   f l a n g e s   8  and  a l s o   t o  

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

s e a l i n g   a t   t h e   e d g e s .  



1.  A  f i r e   d a m p e r   c o m p r i s i n g   a  s e c t i o n   of  a  d u c t  

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

t h e   d u c t ,   t h e   d o o r . b e i n g   c r a n k e d   t h r o u g h   t h e   p i v o t   p o i n t  

to   p r o v i d e   two  d o o r   p a n e l   s e c t i o n s   w h i c h   w i l l   c l o s e   a g a i n s t  

o p p o s i t e   s i d e s   of  a  w a l l   m e m b e r   p r o j e c t i n g   i n w a r d l y   f r o m  

e i t h e r   s i d e   of  t h e   d u c t   s e c t i o n   when  t h e   d o o r   i s   c l o s e d ,  

and   t h e  e n d s   of  t h e   d o o r ,   r e m o t e   f r o m   t h e   p i v o t   p o i n t  

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

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

m e m b e r s .  

2.  A  f i r e   d a m p e r   c o m p r i s i n g   a  s e c t i o n   of  a  d u c t  

i n c o r p o r a t i n g   two  or  more   d o o r s   p i v o t a l l y   m o u n t e d   o n  

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

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

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

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

when  t h e   d o o r   i s   c l o s e d ,   e a c h   end  of  t h e   d o o r ,   r e m o t e  

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

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

l y i n g   b e t w e e n   t h e   w a l l   m e m b e r s ,   on  w h i c h   w i l l   o v e r l y   a  

s i m i l a r   end   p o r t i o n   of  an  a d j a c e n t   d o o r   when  t h e   d o o r s  

a r e   c l o s e d   on  one  a n o t h e r   to   c l o s e   o f f   t h e   d u c t .  

3.  A  f i r e   d a m p e r   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2 ,  

w h e r e i n   t h e   w a l l   m e m b e r s   a r e   f o r m e d   f r o m   c h a n n e l   s e c t i o n .  



4.  A  f i r e   d a m p e r   a c c o r d i n g   to   c l a i m   3,  w h e r e i n  

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

c h a n n e l   s e c t i o n .  

5.  A  f i r e   d a m p e r   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   e a c h   p o r t i o n   a t   t h e   e n d s   of  a  d o o r   f o r m s   a n  

a n g l e d   f l a p   a r r a n g e d   to   m a t e   w i t h   a  s i m i l a r l y   a n g l e d  

f l a n g e   on  t h e   d u c t   or  w i t h   an  a n g l e d   f l a p   on  an  a d j a c e n t  

d o o r .  

6.  A  f i r e   d a m p e r   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,  i n c l u d i n g   an  o p e r a t i n g   m e c h a n i s m   f o r   r o t a t i n g   t h e   e n d  

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

of  t h e   d u c t   s e c t i o n .  

7.  A  f i r e   d a m p e r   a c c o r d i n g   to   c l a i m   6,  w h e r e i n  

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

t o r q u e   to   t h e   or  e a c h   p i v o t   s h a f t   so  as  to  p r o v i d e   t h e  

l a r g e s t   t o r q u e   d u r i n g   t h e   i n i t i a l   s t a g e s   of  o p e n i n g   t h e  

d o o r   or  d o o r s .  

8.   A  f i r e   d a m p e r   a c c o r d i n g   to   c l a i m   6  or  c l a i m   7 ,  

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

h o l d i n g   t h e   d o o r   or  d o o r s   in   t h e   open   a n d / o r   c l o s e d  

p o s i t i o n s .  

9.  A  f i r e   d a m p e r   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   8,  w h e r e i n   t h e   d u c t   s e c t i o n   i s   p r o v i d e d   w i t h   end  f l a n g e s  

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

10 .   A  f i r e   d a m p e r   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   9,  w h e r e i n   edge   s e a l s   a r e   p r o v i d e d   b e t w e e n   t h e   d o o r  



p a n e l s   and   t h e   w a l l   m e m b e r s   and   f l a n g e s .  

11 .   A  f i r e   d a m p e r   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   10,  w h e r e i n   t h e   p a n e l   of  t h e   or  e a c h   d o o r   w h i c h   i s   t o  

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

l a r g e r   s u r f a c e   a r e a .  

12.   A  f i r e   d a m p e r   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  10,   w h e r e i n   t h e   two  p a n e l s   of  t h e   or  e a c h   d o o r   a r e  

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