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©  Ventilator  which  is  closable  to  inhibit  spread  of  smoke  and  fire. 
©  A  ventilator  comprises:  a  panel  (1)  having  at  least  one 
ventilation  opening;  at  least  one  shutter  (4)  movably 
mounted  on  the  panel,  the  shutter  or  shutters  in  a  first 
position  alllowing  flow  of  air  through  the  ventilation  opening 
or  openings  and  in  a  second  position  closing  the  opening  or 
openings;  means,  such  as  electromagnetic  means  (15),  for 
holding  the  shutter  or  shutters  in  said  first  position;  means, 
(13)  for  holding  the  shutter  or  shutters  in  said  second 
position;  means,  such  as  springs  (14),  for  effecting  move- 
ment  of  the  shutter  or  shutters  from  said  first  position  to  said 
second  position;  and  sealing  means  (5,  6,11,12,13)  which 
when  the  shutter  or  shutters  are  in  said  second  position 
cooperate  with  the  shutter  and  the  panel  to  provide  a  seal 
extending  substantially  completely  around  the  ventilation 
opening  or  openings. 
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@ A  ventilator  comprises:  a  panel  (1)  having  at  least  one 
ventilation  opening;  at  least  one  shutter  (4)  movably 
mounted  on  the  panel,  the  shutter  or  shutters  in  a  first 
position  allowing  flow of  air through  the  ventilation  opening 
or  openings  and  in  a  second  position  closing  the  opening  or 
openings;  means,  such  as  electromagnetic  means  (15),  for 
holding  the  shutter  or  shutters  in  said  first  position;  means, 
(13)  for  holding  the  shutter  or  shutters  in  said  second 
position;  means,  such  as  springs  (14),  for  effecting  move- 
ment  of the  shutter  or  shutters  from  said  first  position  to  said 
second  position;  and  sealing  means  (5,  6,11,12,13)  which 
when  the  shutter  or  shutters  are  in  said  second  position 
cooperate  with  the  shutter  and  the  panel  to  provide  a  seal 
extending  substantially  completely  around  the  ventilation 
opening  or  openings. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  v e n t i l a t o r   of  the  t y p e  

compr i s ing   a  panel   hav ing   v e n t i l a t i o n   openings   and  a  s h u t t e r   f o r  

c l o s i n g   the  open ings   to  i n h i b i t   passage   of  smoke  through  t h e  

openings  for   example  in  the   event  of  f i r e   or  smoke  be ing   d e t e c t e d .  

Var ious   v e n t i l a t o r s   of  the   type  r e f e r r e d   to  above  are  known. 

However,  i t   has  p roved   d i f f i c u l t   to  p rov ide   such  a  v e n t i l a t o r   w h e r e  

flow  of  a i r   t h r o u g h   the   v e n t i l a t i o n   openings   is   normally  n o t  

unduly  impeded  but  such  flow  of  a i r   is  r e l i a b l y   p r e v e n t e d   when  t h e  

openings  are  c l o s e d   and  which  can  o p e r a t e   r e l i a b l y   in  d i f f e r e n t  

o r i e n t a t i o n s .  

The  p r e s e n t   i n v e n t i o n   aims  to  provide  an  improved  v e n t i l a t o r   of  t h e  

type  r e f e r r e d   t o .  

In  accordance   wi th   the  p r e s e n t   i n v e n t i o n ,   t h e r e   is   p rovided   a  

v e n t i l a t o r   c o m p r i s i n g :   a  panel  having  at  l e a s t   one  v e n t i l a t i o n  

opening;   at  l e a s t   one  s h u t t e r   movably  mounted  on  the  panel ,   t h e  

s h u t t e r   or  s h u t t e r s   in  a  f i r s t   p o s i t i o n   a l l o w i n g   flow  of  a i r  

through  the  v e n t i l a t i o n   opening  or  openings   and  in  a  s e c o n d  

p o s i t i o n   c l o s i n g   the   opening  or  openings;   means  for   ho ld ing   t h e  

s h u t t e r   or  s h u t t e r s   in  s a id   f i r s t   p o s i t i o n ;   means  for   ho ld ing   t h e  

s h u t t e r   or  s h u t t e r s   in  sa id   second  p o s i t i o n ;   means  for   e f f e c t i n g  

movement  of  the   s h u t t e r   or  s h u t t e r s   from  sa id   f i r s t   p o s i t i o n   t o  

said  second  p o s i t i o n ;   and  s e a l i n g   means  which  when  the  s h u t t e r   o r  

s h u t t e r s   are  in  s a id   second  p o s i t i o n   c o o p e r a t e   with  the  s h u t t e r   o r  

s h u t t e r s   and  the  panel   to  provide   a  sea l   e x t e n d i n g   s u b s t a n t i a l l y  

comple te ly   around  the   v e n t i l a t i o n   opening  or  o p e n i n g s .  

I t   is  to  be  u n d e r s t o o d   t h a t   the  v e n t i l a t o r   may  comprise  (a)  o n l y  

one  s h u t t e r   movable  between  the  f i r s t   p o s i t i o n   in  which  a i r   i s  

allowed  to  flow  t h r o u g h   the  v e n t i l a t i o n   opening  or  openings  and  t h e  

second  p o s i t i o n   in  which  the  s h u t t e r   causes   the  s e a l i n g   means  t o  

coopera te   with  the  s h u t t e r   and  the  panel   to  p rov ide   the  s e a l  

ex tend ing   s u b s t a n t i a l l y   comple te ly   around  the  v e n t i l a t i o n   o p e n i n g  



or  openings   or  (b)  a  p l u r a l i t y   of  s h u t t e r s   movable  b e t w e e n  

r e s p e c t i v e   p o s i t i o n s   in  which  a i r   is   a l lowed  to  f low  th rough   t h e  

v e n t i l a t i o n   opening   or  openings   and  r e s p e c t i v e   p o s i t i o n s   in  w h i c h  

the   s h u t t e r s   t o g e t h e r   cause  the  s e a l i n g   means  to  c o o p e r a t e   with  t h e  

s h u t t e r   and  the  panel   to  p rov ide   a  s ea l   e x t e n d i n g   s u b s t a n t i a l l y  

c o m p l e t e l y   around  the   v e n t i l a t i o n   opening  or  o p e n i n g s .  

The  means  for   h o l d i n g   the  s h u t t e r   or  s h u t t e r s   in  sa id   f i r s t  

p o s i t i o n   may  be  e l e c t r o m a g n e t i c   means  which  when  d e - e n e r g i z e d  

r e l e a s e s   the  s h u t t e r   or  s h u t t e r s   t o   al low  i t   or  them  to  move  t o  

sa id   second  p o s i t i o n .   Such  e l e c t r o m a g n e t i c   means  may  be  one  o f  

more  e l e c t r o m a g n e t s   or  s o l e n o i d s   which  m a g n e t i c a l l y   hold  t h e  

s h u t t e r   o r  s h u t t e r s   in  s a id   f i r s t   p o s i t i o n   or  may  comprise   a n  

e l e c t r o m a g n e t i c a l l y   o p e r a t e d   ca tch   which  when  r e l e a s e d   a l lows  t h e  

s h u t t e r   or  s h u t t e r s   to  move  to  sa id   second  p o s i t i o n .  

The  s h u t t e r   or  s h u t t e r s   may  be  urged  towards   s a i d   second  p o s i t i o n  

by  g r a v i t y   or  means  such  as  one  or  more  s p r i n g s   or  h y d r a u l i c   o r  

pneumat ic   means  may  be  p rov ided   to  urge  the   s h u t t e r   or  s h u t t e r s  

towards   sa id   second  p o s i t i o n .  

In  one  p r e f e r r e d   a spec t   of  the  i n v e n t i o n   the   means  for   e f f e c t i n g  

movement  of  the   s h u t t e r   or  s h u t t e r s   from  sa id   f i r s t   to  sa id   s e c o n d  

p o s i t i o n   and  for   h o l d i n g   i t   or  them  in  sa id   second  p o s i t i o n   may  b e  

one  or  more  s p r i n g s   connec ted   between  the   s h u t t e r   or  s h u t t e r s   a n d  

the   p a n e l .  

A l t e r n a t i v e l y   the  means  for   ho ld ing   the   or  each  s h u t t e r   in  s a i d  

f i r s t   p o s i t i o n ,   the   means  for   ho ld ing   the   s h u t t e r   in  sa id   s e c o n d  

p o s i t i o n   and  the  means  for   e f f e c t i n g   movement  of  the   s h u t t e r   may 

comprise  a  t h r e a d e d   s h a f t   connec ted   to  the   s h u t t e r   and  d r iven   by  a  

motor  such  t h a t   r o t a t i o n   of  the  s h a f t   e f f e c t s   the   movement  of  t h e  

s h u t t e r .  

P r e f e r a b l y   the  means  for   e f f e c t i n g   movement  of  the   s h u t t e r  

or  s h u t t e r s   is   connec ted   to  a  smoke  d e t e c t o r ,   the  d e t e c -  

t i o n   of  smoke  caus ing   the  s h u t t e r   or  s h u t t e r s   to  move  to  s a i d  

second  p o s i t i o n .   The  smoke  d e t e c t o r   may  be  mounted  in  a  

hous ing  of  the   v e n t i l a t o r   or  o t h e r w i s e   be  c l o s e l y  
a s s o c i a t e d   with  the   v e n t i l a t o r   or  may  be  p o s i t i o n e d   r e m o t e  



from  the  v e n t i l a t o r ,   e .g .   on  a  c e i l i n g   of  a  room,  in  a  wall  o r  

door  of  which  the   v e n t i l a t o r   is  m o u n t e d .  

P r e f e r a b l y   the   sea l   is  p rov ided   by  s l i d i n g   s e a l i n g   members  e x t e n d i n g  

in  the  d i r e c t i o n   of  movement  of  the  or  each  s h u t t e r   and  r e s i l i e n t   s e a l i n g  

members  e x t e n d i n g   t r a n s v e r s e   to  sa id   d i r e c t i o n .   Such  s e a l i n g  

members  may  be  he ld   under  compress ion   to  enhance   t h e i r   s e a l i n g  

a b i l i t y   and  to   compensate  for   any  i r r e g u l a r i t i e s   in  the  s u r f a c e s  

a g a i n s t   which  they   s e a l .  

The  i n v e n t i o n   is  f u r t h e r   d e s c r i b e d   below  by  way  of  example  w i t h  

r e f e r e n c e   to  the   accompanying  d rawings ,   w h e r e i n ;  

F igure   1  is   a  r e a r   view  of  a  f i r s t   v e n t i l a t o r   a c c o r d i n g   to  t h e  

i n v e n t i o n ;  

F igure   2  i s   a  s e c t i o n   along  l i n e   I I - I I   of  F igu re   1; 

F igure   3  i s   a  s e c t i o n   along  l i n e   I I I - I I I   of  F igu re   1 ;  

F igu re   3A  shows  a  m o d i f i c a t i o n   of  the  a r r a n g e m e n t   shown  in  F i g u r e  

3;  

F igure   4  i s   a  d iagrammat ic   r e a r   view  of  a  second  v e n t i l a t o r   a c c o r d i n g  

to  the   i n v e n t i o n ;  

F igure   5  is  a  r e a r   view  of  a  t h i r d   v e n t i l a t o r   a c c o r d i n g   to  t h e  

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

F igure   6  is   a  r e a r   view  of  a  f o u r t h   v e n t i l a t o r   a c c o r d i n g   to  t h e  

i n v e n t i o n .  

In  the  drawings   l i k e   r e f e r e n c e   numera l s   i n d i c a t e   l i k e   p a r t s .  

R e f e r r i n g   to  the  drawings,   the  f i r s t   v e n t i l a t o r   shown  t h e r e i n   c o m p r i s e s  

a  c a s i n g ,   a  f r o n t   panel  1  of  which  has  an  a p e r t u r e   t h e r e i n .   There  i s  

f a s t e n e d   t o   the  panel   1,  over  the  a p e r t u r e ,   by  means  of  screws  (not  shown) 



a  louvre   p l a t e   2.  A  p l u r a l i t y   of  louvres   2'  are  p r e s s e d   out  o f  
the  p l a t e   2  t h e r e b y   to  p rov ide   open ings   3  for  flow  of  a i r .  

A  s t e e l   s h u t t e r   4  is  s l i d a b l y   mounted  on  the  r e a r   of  the  p a n e l  
1.  Two  p o l y t e t r a f l u o r e t h y l e n e   (p t fe )   s t r i p s   5  are   a f f i x e d   t o  

the  r e a r   of  the   panel   1.  Two  p t f e   s t r i p s   6  are  a f f i x e d   to  t h e  

f r o n t   of  the   s h u t t e r   4  a d j a c e n t   i t s   s ide   edges  and,  as  d e s c r i b e d  

below,  each  s t r i p   6 - s l i d e s   on  a  r e s p e c t i v e   one  of  the   s t r i p s   5 .  

Also  a  p l u r a l i t y   of  h o l e s  7   are  p r o v i d e d   in  the  s h u t t e r   4  a d j a c e n t  

i t s   s ide   edges .   Each  ho l e  7   accommodates  a  s t e e l   b a l l   8 .  

The  edges  of  the   s t r i p s   6,  f a c i n g   inward ly   of  the   s h u t t e r   4,  a r e  
f l u s h   wi th   the   c o r r e s p o n d i n g   edges  of  the  s t r i p s   5  and  the  s t r i p s  

5  ex tend   s u b s t a n t i a l l y   the  whole  l eng th   of  the   members  9.  The 

s t r i p s   6  e x t e n d   from  the   top  edge  of  the  s h u t t e r   4  to  the  b o t t o m  

edge  of  the   s h u t t e r .  

Two  guide  members  9  are  mounted  in  the  r e a r   of  the  pane l   1.  Each  

p r o v i d e s   a  concave  guide  t r a c k   10  in  which  the  b a l l s   8  at  t h e  

r e s p e c t i v e   s i de s   of  the   s h u t t e r   4  engage.  The  s h u t t e r   4  can  t h u s  

s l i d e   up  and  down  r e l a t i v e   to  the  panel   1,  the  b a l l s   8  r o t a t i n g  

cn  the  concave  guide  t r a c k   10  and  the  p t f e   s t r i p s   6  s l i d i n g   on  

the  p t f e   s t r i p s   5.  The  guide  members  9  may be   s p r i n g   loaded  t o  

compensate  for   i r r e g u l a r i t i e s   in  e .g .   the  s u r f a c e   of  the  t r a c k  

10  or  the  engag ing   s u r f a c e s   of  the   s t r i p s   5  and  6.  

Along  the  top  edge  of  the  s h u t t e r   4  is  p r o v i d e d   a  r e s i l i e n t   b l a d e  

11  engaging ,   at  i t s   f r e e   edge,  the   pane l   1.  The  ends  of  the  b l a d e s  

11  a r e   in  c o n t a c t   with  or  c l o s e l y   a d j a c e n t   the   r e s p e c t i v e   s t r i p s  

5  and  6.  On  the  f r o n t   of  the   s h u t t e r   4,  a d j a c e n t   i t s   bot tom  edge ,  

an  e l o n g a t e   r e s i l i e n t   s e a l i n g   member  12  is  a f f i x e d .   Each  e n d  

of  the  member  12  is  in  c o n t a c t   with  or  c l o s e l y   a d j a c e n t   the  r e s p e c t i v e  

s t r i p   6.  On  the   panel   1  below  the  louvres   2 '  i s   a f f i x e d   a n o t h e r -  

e l o n g a t e   s e a l i n g   member  13,  each  end  of  which  is  in  c o n t a c t   w i t h  

or  c l o s e l y   a d j a c e n t   the  r e s p e c t i v e   s t r i p   5 .  

Two  t e n s i o n   c o i l   sp r ings   14  (not  shown  in  F igure   3)  are  c o n n e c t e d  



between  the  panel  1  and  the  s h u t t e r   4  and  urge  the  s h u t t e r  

downwardly  (as  viewed  in  F igure   1 ) .  

Two  e l e c t r o m a g n e t s   15  are  mounted  on  the  panel  1  and  connec ted   to  a  

smoke  s e n s o r .  

Normally  the  e l e c t r o m a g n e t s   15  are  e n e r g i z e d   and  hold  the  s t e e l  

s h u t t e r   4  in  i t s   f i r s t   p o s i t i o n   as  shown  in  Figure   1.  V e n t i l a t i o n  

a i r   can  thus   pass  f r e e l y   t h rough   the  openings  3  p rov ided   by  t h e  

l o u v r e s .  

If  smoke  is  d e t e c t e d   by  the  smoke  d e t e c t o r ,   the  e l e c t r o m a g n e t s   15 

are  d e - e n e r g i z e d .   The  s h u t t e r   4  is  then  pu l l ed   by  the  s p r i n g s   14 

to  i t s   second  p o s i t i o n   in  which  the  r e s i l i e n t   members  12  and  13 

s e a l i n g l y  e n g a g e   each  o the r ,   the   member  13  a c t i n g   as  a  s top   t o  

l i m i t   downward  movement  of  the   s h u t t e r .   A  sea l   is   a lso   p rov ided   b y  

each  pa i r   of  engaging  p t f e   s t r i p s   5  and  6  and  by  the  b lade   1 1 _  

engaging  with  the  panel   1.  Thus  e f f e c t i v e l y   a  con t inuous   e n d l e s s  

seal   is  p rov ided   around  the  l o u v r e s   2  and  the  openings  3  p r e v e n t i n g  

flow  of  a i r   (and  c o n s e q u e n t l y   also  passage   of  smoke  and  f i r e )  

through  the  v e n t i l a t o r .  

The  v e n t i l a t o r   of  F igures   1  to  3  may  be  modi f ied   as  d e s c r i b e d   be low 

with  r e f e r e n c e   to  Figure  3A. 

R e f e r r i n g   to  F i fgu re   3A,  each  guide  member  9  has  a  c h a n n e l - s e c t i o n  

p o r t i o n   9 ' .   Spr ings   20  act  between  the  base  of  the  channel   s e c t i o n  

p o r t i o n   9'  and  a  s t e e l   c a r r i e r   s t r i p   21.  To  the  s t r i p   21  i s  

a f f i x e d   a  p t f e   s t r i p   22.  To  the  rear   of  the  s h u t t e r   4,  a d j a c e n t  

each  of  i t s   s ide   edges,  is  a f f i x e d   a  p t f e   s t r i p   23.  Each  s t r i p   23 

extends   from  the  top  edge  of  the  s h u t t e r   to  i t s   bottom  edge.  Each 

p t fe   s t r i p   22  is  urged  by  the  sp r ings   21  aga ins t   the  c o r r e s -  

ponding  p t f e   s t r i p   23.  When  the  s h u t t e r   4  moves  between  i t s   f i r s t  

and  second  p o s i t i o n s   and  the  s t r i p s   23  s l i d e   on  the  s t r i p s   22.  

R e f e r r i n g   to  F igures   1  to  3A  a  s e a l i n g   s t r i p   s i m i l a r   to  s t r i p   13 

may  be  p rovided   on  the  panel  1  at  a  p o s i t i o n   for  the  b lade   11  t o  

engage  t h e r e w i t h   when  the  s h u t t e r   4  is  in  i t s   second  p o s i t i o n .  



A l t e r n a t i v e l y   the   b l ade   11  may  be  r e p l a c e d   by  a  p a i r   of  s t r i p s  

s i m i l a r   to  s t r i p s   12  and  13  and  a f f i x e d   r e s p e c t i v e l y   to  the  r e a r  

of  the   s h u t t e r   4  a d j a c e n t   the  upper  edge  and  to  the  r e a r   of  t h e  

pane l   at   a  p o s i t i o n   such  t h a t   the   two  s t r i p s   s e a l i n g l y   engage  
wi th   each  o t h e r   when  the  s h u t t e r   4  is  in  i t s   second  p o s i t i o n .  

As  a  f u r t h e r   a l t e r n a t i v e ,   the  top  edge  of  the  s h u t t e r   may  be  p r o v i d e d  

wi th   a  l i p   and  a  r e s i l i e n t   s e a l i n g   member  f i x e d   on  the  r e a r   o f  

the  pane l   1  such  t h a t   when  the  s h u t t e r   4  is  in  i t s   second  p o s i t i o n  

the  l i p   s e a l i n g l y   engages  with  the   r e s i l i e n t   s e a l i n g   member. 

Both  the   l i p   and  the  r e s i l i e n t   s e a l i n g   member  should   ex tend   c o m p l e t e l y  

between  the  p t f e   s t r i p s   5  and  6 .  

I n t u m e s c e n t   m a t e r i a l   may  be  p r o v i d e d   on  the  l ouvres   2', e.g.  on  t h e i r  

r e a r   s u r f a c e ,   so  t h a t   in  the  event   of  a  f i r e ,   the  i n t u m e s c e n t  

m a t e r i a l   i n tumesces   and  c l o s e s   the"  openings   3  t h e r e b y   p r e v e n t i n g  

flow  of  a i r   t h rough   the   v e n t i l a t o r   even  if   any  of  the  s e a l i n g  

members  11,12  and  13  or  the   p t f e   s t r i p s   5  and  6  lose   t h e i r   s e a l i n g  

c a p a b i l i t y   under   the  hea t   of  the  f i r e .   I n t u m e s c e n t   m a t e r i a l   may 
a l so   be  p r o v i d e d   on  the  f r o n t   and /o r   r e a r   s u r f a c e   of  the   s h u t t e r  

4 .  

The  s t r i p s   5  and  6  may  be  made  of  low  f r i c t i o n   m a t e r i a l   o t h e r  

than  p t f e .  

A  b rush ,   e . g .   a  nylon  b rush ,   may  be  used  i n s t e a d   of  the  r e s i l i e n t  

b lade   11 .  

The  b lade   11  may  be  r e p l a c e d   by  a  compress ion   s e a l .   S i m i l a r l y  

the  s e a l i n g   members  12  and  13  may  be  r e p l a c e d   by  a  s i n g l e   c o m p r e s s i o n  

sea l   or  a  p a i r   of  compress ion   s e a l s .   Such  compress ion   s e a l s   may 

be  t u b u l a r   r e s i l i e n t   compress ion   s e a l s .  

More  than  two  s p r i n g s   14  may  be  p r o v i d e d .   Only  one  e l e c t r o m a g n e t  

15  may  s u f f i c e .  

Although  the  p l a t e   2  is  shown  as  a  louvre   p l a t e   i t   may  i n s t e a d  



be  in  the  form  of  a  g r i l l e   or  g r a t i n g   or  p e r f o r a t e d   s h e e t .  

E x t e r n a l l y   v i s i b l e   means  may  be  p rovided   to  i n d i c a t e   t h a t   t h e  

s h u t t e r   4  is  in  i t s   second  p o s i t i o n   so  t h a t   i t   is  r e a d i l y   a p p a r e n t  
when  the  v e n t i l a t o r   has  been  c losed   and  needs  to  be  r e s e t   ( i . e .  

reopened  by  moving  the  s h u t t e r   to  i t s   f i r s t   p o s i t i o n ) .   Also  e x t e r -  

n a l l y   o p e r a b l e   means  may  be  provided  to  enab le   the  v e n t i l a t o r  

to  be  r e a d i l y   manual ly   r e s e t   when  n e c e s s a r y .  

Each  of  the  c a s i n g ,   the  p l a t e   2  and  the  s h u t t e r   4  may,  i n s t e a d  

of  being  made  of  me ta l ,   be  made  as  a  f l a m e - r e t a r d a n t   p o l y e s t e r  

r e s i n   m o u l d i n g .  

R e f e r r i n g   to  Figure  4,  the  v e n t i l a t o r   shown  t h e r e i n   is  s i m i l a r  

to  t h a t   shown  in  F igures   1  to  3  except  t h a t   i t   has  two  s h u t t e r s  

4'  connec t ed   by  the  s p r i n g s   14.  When  the  s h u t t e r s   4  are  in  t h e i r  

f i r s t   p o s i t i o n   they  are  d i sposed   r e s p e c t i v e l y   to  t h e   l e f t   a n d  

r i g h t   of  the  louvres   2  When  the  e l e c t r o m a g n e t s   are  d e - e n e r g i z e d  

the  s h u t t e r s   4  are  p u l l e d   by  the  sp r ings   14  t o  c o v e r   the  l o u v r e s .  

I t   w i l l   be  unde r s tood   t h a t   the  e l e c t r o m a g n e t s ,   guide  members  a n d  

s e a l i n g   members  are  omi t t ed   from  Figure  4  for  the  sake  of  c l a r i t y .  

The  t h i r d   v e n t i l a t o r   shown  in  the  drawings  comprise   a  c i r c u l a r  

v e n t i l a t o r   panel   1.  A  p l u r a l i t y   of  openings   3  are  p rov ided   i n  

the  panel   for  flow  of  a i r ,   p o r t i o n s   la  of  the  pane l   being  d i s p o s e d  

between  the  openings  3 .  

A  s t e e l   s h u t t e r   4  is  mounted  on  the  r ea r   of  the  panel   1  and  i s  

r o t a t a b l e   about  the  c e n t r e   5  of  the  p a n e l .  

The  s h u t t e r   4  comprises   b l ades   4 ' .   When  the  s h u t t e r   4  is  in  a  

f i r s t   p o s i t i o n   the  b lades   4'  are  in  r e g i s t r y   with  the  p o r t i o n s  

la  of  the  panel   1  so  t h a t   a i r   can  flow  f r e e l y   th rough   the  o p e n i n g s  

3.  An  e l e c t r o m a g n e t   (not  shown)  s i m i l a r   to  the  e l e c t r o m a g n e t s  

15  r e f e r r e d   to  above  is  p rov ided   for  r e t a i n i n g   the  s h u t t e r   4  i n  

the  f i r s t   p o s i t i o n   (as  i n d i c a t e d   by  broken  l i n e s   in  Figure  4 ) .  

A  t e n s i o n   spr ing   (not  shown)  is  p rovided  for  u rg ing   the  s h u t t e r  



4  to   a  second  p o s i t i o n   (as  i n d i c a t e d   by  f u l l   l i n e s   in  F igure   4) 

in  which  the  b l a d e s   4'  are  in  r e g i s t r y   with  and  c l o s e   the  o p e n i n g s  

3  to   b lock   flow  of  a i r   t h rough   the  o p e n i n g s .  

The  e l e c t r o m a g n e t   is  connec t ed   to  a  smoke  s e n s o r .  

Normal ly   the  e l e c t r o m a g n e t   ho lds   the  s h u t t e r   4  in  the   f i r s t   p o s i t i o n  

but   i f   smoke  is  d e t e c t e d   by  the  smoke  d e t e c t o r   t he   e l e c t r o m a g n e t  

is  d e - e n e r g i z e d   and  the  s h u t t e r   is  p u l l e d   by  the   t e n s i o n   s p r i n g  

to  i t s   second  p o s i t i o n .  

S e a l i n g   means  may  be  p r o v i d e d   around  the  e n t i r e   p e r i p h e r y   of  e a c h  

b l a d e   4'  and /o r   around  the  e n t i r e   p e r i p h e r y   of  each  opening  3 

so  t h a t   when  the   s h u t t e r   is  in  i t s   second  p o s i t i o n   the  o p e n i n g s  

3  are   s ea l ed   c l o s e d .   Such  s e a l i n g   means  may  be  c o n s t i t u t e d   b y  

s e a l i n g   members  s i m i l a r   to  the  s e a l i n g   members  d e s c r i b e d   above  

wi th   r e f e r e n c e   to  the  f i r s t   v e n t i l a t o r .   Thus  the   sea l   may  b e  

p r o v i d e d   at  the   r a d i a l l y   o u t e r   edges  of  the  b l a d e s   4'  and  t h e  

open ings   3  in  the  same  manner  as  the  sea l   is  p r o v i d e d   along  t h e  

s ide   edges  of  the  panel   1  in  the   f i r s t   v e n t i l a t o r   and  the  s e a l  

may  be  p r o v i d e d   along  the  r a d i a l l y   ex t end ing   edges  of  the   b l a d e s  

4'  and  the  openings   3  in  the  same  manner  as  the   s e a l   is  p r o v i d e d  

along  the  top  and  bottom  edges  of  the   panel   1  in  the   f i r s t   v e n t i l a t o r .  

The  v e n t i l a t o r   shown  in  F igure   6  is  s i m i l a r   to  t he   p r e v i o u s l y  

d e s c r i b e d   v e n t i l a t o r s ,   in  p a r t i c u l a r   the   v e n t i l a t o r   of  F i g u r e s  

1  to  3A  except   as  d e s c r i b e d   b e l o w .  

R e f e r r i n g   to  F igure   6,  the   v e n t i l a t o r   compr i ses ,   mounted  w i t h i n  

the   c a s i n g   1,  an  e l e c t r i c   motor  40,  a  compartment  41  fo r   accommodat ing  -  

a  t r a n s f o r m e r   or  b a t t e r y   for   powering  the  motor  and  a  compar tment  

42  accommodating  a  s m o k e - d e t e c t o r   u n i t   and  a  s i r e n .  

The  motor  40  is  p r o v i d e d   with  a  geared  dr ive   s h a f t   43  which  h a s  

a  t h r e a d e d   p o r t i o n   engaging  in  an  i n t e r n a l l y   t h r e a d e d   bush  44 

n o n - r o t a t a b l y   a t t a c h e d   to  the  s h u t t e r   4.  ( C o n v e n i e n t l y   the  s h a f t  

43  is  made  of  c o n v e n t i o n a l   s t u d d i n g ) .  

When  smoke  is  d e t e c t e d   by  the   smoke  d e t e c t o r ,   the   smoke  d e t e c t o r  



causes   the  motor  40  to  o p e r a t e   to  r o t a t e   the  s h a f t   4 3  t h e r e b y  

to  cause  the  bush  43  to  move  along  the  s h a f t   and  t h e   s h u t t e r   4  

to  move  from  i t s   f i r s t   to  i t s   second  p o s i t i o n .   A l s o  t h e  s i r e n  

is  caused  to  sound  by  the  smoke  d e t e c t o r   when  the  l a t t e r   d e t e c t s  

smoke.  

A  t r i p   s w i t c h   (not  shown)  is  p rov ided   to  swi tch   o f f   the  m o t o r  

40  when  the  s h u t t e r   r eaches   i t s  s e c o n d   p o s i t i o n .  

P r o v i s i o n   may  be  made  to  enab le   the  smoke  d e t e c t o r   t o   be  t e s t e d  

to  a s c e r t a i n   t h a t   when  i t   is  a c t u a t e d   the  s h u t t e r   i s  c a u s e d   t o  

move  from  i t s   f i r s t   to  i t s   s econd   p o s i t i o n .  

To  r e t u r n   the  s h u t t e r   4  to  i t s   f i r s t   p o s i t i o n ,   p r o v i s i o n   is  m a d e  

to  enable   the  motor  40  t o  r o t a t e   the  s h a f t   43  in  t h e  o p p o s i t e  

sense  to  t ha t   i n   which  i t   r o t a t e s   when  the  s h u t t e r   i s   moved  t o  

i t s   second  p o s i t i o n .   To  t h i s   end,  o p e r a t i o n   of  t h e   t r i p   s w i t c h  

may  cause  the  motor  to  be  put   i n t o   r eve r se   so  t h a t   when  the   m o t o r  

is  ope ra t ed   again  the  s h u t t e r   is  caused  to  r e t u r n   t o  i t s   f i r s t  

p o s i t i o n .  

A l t h o u g h   the  v e n t i l a t o r   f u n c t i o n s   as  an  i n d e p e n d e n t   u n i t   the   smoke 

d e t e c t o r   may  be  connected   to  an  alarm  system  e x t e r n a l   of  the  v e n t -  

i l a t o r .  

P r e f e r a b l y   the  s e a l i n g   a round   the  s h u t t e r   4  in  t h e   v e n t i l a t o r  

of  F igure   6  is  p rov ided   by  s l i d i n g   p t f e   s t r i p s ,   as  shown  in  F i g u r e  

3  or  3A  and  by  sponge  Neoprene  s e a l i n g  m e m b e r s  s u c h  a s   m e m b e r s  

12  and  13  shown  in  Figure   2 .  

As  an  a l t e r n a t i v e   to  the  r o t a t i n g   t h r e a d e d   s h a f t   a n d  b u s h   a t t a c h e d  

to  the  s h u t t e r   of  Figure  6.  the  motor  may  comprise   a  t h r e a d e d   s h a f t  

which  engages  in  a  f i xed   n o n - r o t a t a b l e   i n t e r n a l l y   t h r e a d e d   b u s h  

of  t h e  m o t o r ,   the  shaf t   b e i n g   a t t a c h e d   to  the  s h u t t e r   i n  a   manner 
t h a t   allows  the  shaf t   t o   r o t a t e .   R o t a t i o n   of  the  s h a f t   by  t h e  



motor  then  causes   the  s h a f t   to  move  along  i t s   l o n g i t u d i n a l   a x i s  

to  cause   the  s h u t t e r   to  move  between  i t s   f i r s t   and  s e c o n d  p o s i t i o n s .  

I t   is  to  be  u n d e r s t o o d   t h a t   the  v a r i o u s   o p t i o n s   d i s c u s s e d   above  

wi th   r e s p e c t   to  the  s e a l   of  the   f i r s t   v e n t i l a t o r   apply  e q u a l l y  

to  the   second,   t h i r d   and  f o u r t h   v e n t i l a t o r s .   S i m i l a r l y   the  v a r i o u s  

o p t i o n s   d i s c u s s e d   above  wi th   r e s p e c t   to  the  l ouvre   p l a t e   of  t h e  

f i r s t   v e n t i l a t o r   apply  e q u a l l y   to  the   second  and  f o u r t h   v e n t i l a t o r s .  



1.  A  v e n t i l a t o r   compr is ing :   a  panel   having  at  l e a s t   one  

v e n t i l a t i o n   opening;  at  l e a s t   one  s h u t t e r   movably  mounted  on  t h e  

panel ,   the  s h u t t e r   or  s h u t t e r s   i n  a   f i r s t   p o s i t i o n   a l l owing   flow  o f  

a i r   through  the  v e n t i l a t i o n   opening  or  openings   and  in  a  s e c o n d  

p o s i t i o n   c l o s i n g   the  opening  or  open ings ;   means  for   ho ld ing   t h e  

s h u t t e r   or  s h u t t e r s   in  sa id   f i r s t   p o s i t i o n ;   means  for   ho ld ing   t h e  

s h u t t e r   or  s h u t t e r s   in  sa id   second  p o s i t i o n ;   means  for  e f f e c t i n g  

movement  of  the  s h u t t e r   or  s h u t t e r s   from  sa id   f i r s t   p o s i t i o n   t o  

sa id   second  p o s i t i o n ;   and  s e a l i n g   means  which  when  the  s h u t t e r   o r  

s h u t t e r s   are  in  sa id   second  p o s i t i o n   c o o p e r a t e   with  the  s h u t t e r   a n d  

the  panel   to  p rovide   a  seal   e x t e n d i n g   s u b s t a n t i a l l y   c o m p l e t e l y  

around  the  v e n t i l a t i o n   opening  or  o p e n i n g s .  

2.  A  v e n t i l a t o r   accord ing   to  c la im  1,  wherein  the  means  f o r  

h o l d i n g   the  s h u t t e r   or  s h u t t e r s   in  sa id   f i r s t   p o s i t i o n   i s  

e l e c t r o m a g n e t i c   means  which  when  d e - e n e r g i z e d   r e l e a s e s   the  s h u t t e r  

or  s h u t t e r s   to  allow  same  to  move  to  s a id   second  p o s i t i o n .  

3.  A  v e n t i l a t o r   accord ing   to  c la im  2,  wherein  s a i d  

e l e c t r o m a g n e t i c   means  is   at  l e a s t   one  e l e c t r o m a g n e t   which  when 

e n e r g i z e d   m a g n e t i c a l l y   hold  the  s h u t t e r   or  s h u t t e r s   in  sa id   f i r s t  

p o s i t i o n .  

4.  A  v e n t i l a t o r   a cco rd ing   to  any  p r e c e d i n g   c la im,   wherein  t h e  

s h u t t e r   or  s h u t t e r s   is   or  are  urged  towards   s a i d   second  p o s i t i o n   by  

one  or  more  s p r i n g s .  

5.  A  v e n t i l a t o r   a cco rd ing   to  claim  4,  wherein   sa id   s p r i n g s   a r e  

connected  between  the  s h u t t e r   or  s h u t t e r s   and  the  panel  and  t h e  

means  for  ho ld ing   the  s h u t t e r   or  s h u t t e r s   in  sa id   second  p o s i t i o n  

comprises   sa id   sp r i ng   or  s p r i n g s .  

6.  A  v e n t i l a t o r   accord ing   to  c la im  1,  wherein  the  means  f o r  

ho ld ing   the  s h u t t e r   or  s h u t t e r s   in  sa id   f i r s t   p o s i t i o n ,   for   h o l d i n g  

the  s h u t t e r   or  s h u t t e r s   in  said  second  p o s i t i o n   and  for  e f f e c t i n g  

movement  of  the  s h u t t e r   or  s h u t t e r s   comprise   a  t h r e a d e d   s h a f t  



member  and  an  i n t e r n a l l y   t h r e a d e d   member  with  which  sa id   s h a f t  

engages ,   one  sa id   member  be ing   connec t ed   to  the  s h u t t e r   and  t h e  

o t h e r   s a i d   member  be ing   r o t a t a b l y   d r i v e n   by  a  motor  such  t h a t  

r o t a t i o n   of  s a id   o the r   member  e f f e c t s   the   movement  of  the  s h u t t e r .  

7.  A  v e n t i l a t o r   a c c o r d i n g   to  any  p r e c e d i n g   c la im,   where in   t h e  

means  fo r   e f f e c t i n g   movement  of  the   s h u t t e r   o r   s h u t t e r s   i s  

c o n n e c t e d   to   a  smoke  d e t e c t o r ,   the   d e t e c t i o n   of  smoke  c a u s i n g   t h e  

s h u t t e r   or  s h u t t e r s   to  move  to  s a i d   second  p o s i t i o n .  

8.  A  v e n t i l a t o r   a c c o r d i n g   to  any  p r e c e d i n g   c la im,   where in   t h e  

sea l   i s   p r o v i d e d   by  s l i d i n g   s e a l i n g   members  e x t e n d i n g   in  t h e  

d i r e c t i o n   of  movement  of  the  or  each  s h u t t e r   and  r e s i l i e n t   s e a l i n g  

members  e x t e n d i n g   t r a n s v e r s e   to  s a i d   d i r e c t i o n .  

9.  A  v e n t i l a t o r   a cco rd ing   to  c la im  8,  wherein   the   s e a l i n g  

members  a r e   he ld   under  c o m p r e s s i o n .  
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