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©  Improvements  relating  to  ventilating. 

A  louvred  fire  ventilator  for  inclusion  in  e.g.  curtain 
walling  or  equivalent,  lightweight  building  structures,  has  a 
lightweight,  knock-together  frame  (100)  made  up  of  tubular 
side  frame  members  (102)  housing  control  gear  (150  to  158) 
for  operating  the  louvre  blades  (108)  and  top  and  bottom 
frame  members  having  inner  tubular  parts  (106,  104)  receiv- 
ing  force-fitted  plugging  members  (126,  124)  (see  Fig.  7) 
fixed  to  the  side  frame  members  to  join  the  frame  together. 
The  separate  outer  and  interchangeable  frame  member  parts 
(102d,  130,  131)  are  adapted  with  fixing  beads  (130c,  131c, 
114d)  of  different  forms  for  mounting  the  ventilator  in  the 
cladding  or  glazing  plane  of  any  curtain  walling  or  glazing 
system  for  which  it  is  intended.  The  frame  members  and  the 
louvre  blades  are  formed  as  extrusions,  cut  predeterminedly 
to  required  lengths,  and  the  louvre  blades  are  plugged  at  the 
ends  with  elastomeric  plugging  members  (140)  which  mount 
the  louvre  blade  pivots  (142)  (see  Fig.  21),  the  elastomeric 
plugging  members  (140)  having  sealing  lips  (104c,  104d, 
104g)  which  make  sealing  engagement with  the  frame  (100). 
A  version  having  a  single,  bottom  hung,  outwardly  opening 
fire  ventilation  flap  (159)  (see  Fig.  22)  is  also  described. 



The  p r e s e n t   i n v e n t i o n   c o m p r i s e s   i m p r o v e m e n t s  

r e l a t i n g   to   v e n t i l a t i n g   and  c o n c e r n s   v e n t i l a t o r s   f o r  

b u i l d i n g   s t r u c t u r e s .  

In  t h e   modern   t r e n d   of  c o n s t r u c t i n g   a t r i u m  

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

s t r u c t u r e s   i t   is  common  to  e m p l o y   s u b s t a n t i a l   a r e a s  

of  c u r t a i n   w a l l i n g   a n d / o r   g l a z i n g   s u p p o r t e d   by  c u r t a i n  

w a l l i n g   or  g l a z i n g   s y s t e m s   e x t e n d i n g   in  b o t h   v e r t i c a l  

and  i n c l i n e d   p l a n e s .  

A  c u r r e n t   o f f i c i a l   r e q u i r e m e n t   c o n c e r n i n g  

smoke  c o n t r o l   f o r   f i r e   p r e c a u t i o n s   in  such  b u i l d i n g  

s t r u c t u r e s   is  a  f i r e   v e n t i l a t i o n   o p e n i n g   a r e a  

e q u i v a l e n t   to  f i v e   p e r c e n t   of  t he   l a r g e s t   f l o o r  

s e r v e d   by  t h e   a t r i u m .  

T h e r e   i s ,   t h e r e f o r e ,   a  need  f o r   l i g h t w e i g h t  

f i r e   v e n t i l a t o r s   which   can  be  i n c o r p o r a t e d   i n t o  

c u r t a i n   w a l l i n g ,   g l a z i n g   and  e q u i v a l e n t   l i g h t w e i g h t  

s y s t e m s ,   wh ich   p r e s e r v e   t h e   c l e a n   b u i l d i n g   l i n e s   o f  

t he   s y s t e m ,   so  as  to  be  a e s t h e t i c a l l y   p l e a s i n g ,   a n d  

which   may  r e a d i l y   be  p r o d u c e d   in  a  r a n g e   of  s i z e s  

and  f i x i n g   modes  to  s u i t   d i f f e r e n t   f i x i n g  r e q u i r e -  

m e n t s   of  t h e   b u i l d i n g   s y s t e m s .   At  t h e   s a m e  t i m e ,  

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



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

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   a  s y s t e m  

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

f r a m e   of  t u b u l a r   member s   s u r r o u n d i n g   and  d e f i n i n g   a 

f i r e   v e n t i l a t i n g   o p e n i n g ,   a l l   of  w h i c h   members   a r e  

p r e f e r a b l y   f o r m e d   by  e x t r u s i o n s ,   p l u g g i n g   m e m b e r s  

f i x e d   to  t h e  o u t s i d e s   of  an  o p p o s i t e   p a i r   of  t h e  

f r a m e   members   and  f o r c e - f i t t e d l y   p l u g g i n g   the   e n d s  

of  a  f u r t h e r   o p p o s i t e   p a i r   of  t h e   f r a m e   m e m b e r s ,  

t h e r e b y   f o r m i n g   t h e   f r a m e ,   an  o b t u r a t i n g   member  o r  

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

and  c l o s i n g   m o v e m e n t s ,   s a i d   o b t u r a t i n g   member  o r  

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

and  w e a t h e r - s e a l i n g   t h e   f i r e   v e n t i l a t i n g   o p e n i n g   a n d  

an  open  p o s i t i o n   a l l o w i n g   t h e   e x h a u s t i o n   of  s m o k e ,  

h e a t   fumes   and  g a s e s   t h r o u g h   s a i d   o p e n i n g ,   a n d  

c o n t r o l   g e a r   f o r   moving   t he   o b t u r a t i n g   member  o r  

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

p o s i t i o n s .  

P r e f e r a b l y ,   t h e   c o n t r o l   g e a r   is  h o u s e d  

m a i n l y   or  w h o l l y   in  t he   h o l l o w   f r a m e .  

P r e f e r a b l y   a l s o ,   t he   t u b u l a r   f r a m e   m e m b e r s  

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

a t t a c h e d   t o g e t h e r ,   t he   o u t e r   p a r t s   of  t h e   f r a m e  

members   b e i n g   p r e d e t e r m i n e d l y   a d a p t e d   to  s u i t   t h e  



f i x i n g   r e q u i r e m e n t s   f o r   t h e   v e n t i l a t o r .  

P r e f e r a b l y   a l s o ,   one  o p p o s i t e   p a i r   of  t h e  

f r a m e   members   has  i n n e r   t u b u l a r   p a r t s   r e c e i v i n g   s a i d  

f o r c e - f i t t e d   p l u g g i n g   members   and  t h e   o t h e r   o p p o s i t e  

p a i r   of  s a i d   f r a m e   members   has  i n n e r ,   c h a n n e l - f o r m  

p a r t s   one  at  l e a s t   of  wh ich   m o u n t s   t h e   c o n t r o l   g e a r .  

The  s y s t e m   v e n t i l a t o r   of  t h e   p r e s e n t  

i n v e n t i o n   may  have   a  s i n g l e   o b t u r a t i n g   member   in  t h e  

f o r m   of  a  v e n t i l a t i o n   f l a p   h i n g e d   a l o n g   one  edge   f o r  

o u t w a r d   o p e n i n g   m o v e m e n t .  

A l t e r n a t i v e l y ,   a  s y s t e m   v e n t i l a t o r   of  t h e  

p r e s e n t   i n v e n t i o n   may  c o m p r i s e   a  p l u r a l i t y   o f  

o b t u r a t i n g   member s   f o r m e d   as  t u b u l a r   l o u v r e   b l a d e s  

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

on  p i v o t s   m o u n t e d   in  l o u v r e - e n d   p l u g g i n g   m e m b e r s  

p l u g g i n g   t he   r e s p e c t i v e   ends   of  t h e   l o u v r e   b l a d e s ,   t h e  

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

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

f r a m e   members   in  t h e   c l o s e d   p o s i t i o n   of  t h e   l o u v r e s .  

P r e f e r a b l y ,   t h e   l o u v r e - e n d   p l u g g i n g   m e m b e r s  

a r e   f o r m e d   of  e l a s t o m e r i c   m a t e r i a l   and  p r e f e r a b l y  

a l s o ,   each   l o u v r e - e n d   p l u g g i n g   member  has  an  o u t e r  

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

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

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



b e t w e e n   t h e i r   l e a s i n g   and  t r a i l i n g   e d g e s   and  t h e  

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

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

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

t o   be  o v e r p a i d   by  p o r t i o n s   of  t h e   s e a l i n g   l i p s  

a d j a c e n t   t he   t r a i l i n g   edge   of  t h e   n e x t   a d j a c e n t  

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

It  is  s t i l l   f u r t h e r   p r e f e r r e d   t h a t   s a i d   o n e  

o p p o s i t e   p a i r   of  t h e   f r a m e   members   c o n s t i t u t e s   t h e  

s i d e   f r a m e   member s   of  t h e   v e n t i l a t o r   f r a m e   and  t h e  

o t h e r   o p p o s i t e   p a i r   of  t h e   f r a m e   m e m b e r s   c o n s t i t u t e s  

t h e   top   and  b o t t o m   f r a m e   members   r e s p e c t i v e l y   of  t h e  

v e n t i l a t o r   f r a m e ,   t h e   s i d e   f r a m e   m e m b e r s   b e i n g   f o r m e d  

w i t h   l e n g t h w i s e   e x t e n d i n g   g u t t e r s   and  t h e   o u t e r   s e a l i n g  

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

g u t t e r s   in  t he   c l o s e d   p o s i t i o n   of  t h e   l o u v r e   b l a d e s .  

Where  t h e   l o u v r e - e n d   p l u g g i n g   members   a r e  

f o r m e d   of  e l a s t o m e r i c   m a t e r i a l ,   t h e y   may  be  p r o v i d e d  

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

of  t h e   l o u v r e   b l a d e s   in  a d d i t i o n .  

S p e c i f i c   e m b o d i m e n t s   of  t he   p r e s e n t   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  e x a m p l e ,   and  not   by  

way  o f  l i m i t a t i o n ,   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 : -  

FIG.  1  i l l u s t r a t e s   a  l o u v r e d   v e n t i l a t o r   of  t h e  

p r e s e n t   i n v e n t i o n   w i t h   p a r t   b r o k e n   away  to  r e v e a l   a 



c o n t r o l   g e a r   of  t h e   v e n t i l a t o r ;  

FIG.  2  i l l u s t r a t e s   t h e   b o t t o m   l e f t   hand  c o r n e r  

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

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

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

FIG.  3  is  a  v e r t i c a l   c r o s s - s e c t i o n   of  t h e  

v e n t i l a t o r   and  s y s t e m   of  F i g .   2 ;  

FIG.  4  is  a  h o r i z o n t a l   c r o s s - s e c t i o n   of  t h e  

v e n t i l a t o r   and  s y s t e m   of  F i g .   2 ;  

FIGS.  5  and  6  a r e   c r o s s - s e c t i o n s   of  a l t e r n a t i v e  

o u t e r   s i d e   f r a m e   member  p a r t s ;  

FIG.  7  is  a  v e r t i c a l   c r o s s - s e c t i o n   of  t h e  

v e n t i l a t o r   of  F i g .   1  s h o w i n g   t h e   f o r c e - f i t t e d   p l u g g i n g  

m e m b e r s ;  

FIG.  8  is  a  b o t t o m   p l a n   view  in  F i g .   7 ;  

FIGS.  9  to  12  i n c l u s i v e   show  d e t a i l s   of  t h e  

p l u g g i n g   member  f o r   t h e   b o t t o m   f r a m e   m e m b e r ;  

FIGS.   13  and  14  show  d e t a i l s   of  t he   p l u g g i n g  

member   f o r   t h e   t op   f r a m e   m e m b e r ;  

FIGS.  15  to  18  i n c l u s i v e   a re   c r o s s - s e c t i o n s   o f  

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

f r a m e   members   r e s p e c t i v e l y ;  

FIG.  19  is  a  c r o s s - s e c t i o n   of  a  l o u v r e   b l a d e ;  

FIGS.  20  and  21  i l l u s t r a t e   t he   l o u v r e   e n d  

p l u g g i n g   members   and  t h e   p i v o t   p i n s   f o r   t he   l o u v r e s ;  

FIG.  22  i l l u s t r a t e s   a  v e n t i l a t o r   of  t h e   p r e s e n t  



i n v e n t i o n   h a v i n g   a  s i n g l e ,   b o t t o m   hung ,   o u t w a r d l y  

h i n g e i n g   v e n t i l a t i o n   f l a p ;  

FIG.  23  is  a  c r o s s - s e c t i o n   of  t h e   t o p   f r a m e  

member   of  t h e   v e n t i l a t o r   of  F i g .   2 2 ;  

FIG.  24  is  a  c r o s s - s e c t i o n   s h o w i n g   t h e   b o t t o m  

f r a m e   member   of  t h e   v e n t i l a t o r   of  F i g .   2  and  t h e  

h i n g e i n g   a r r a n g e m e n t   f o r   t h e   f l a p ;  

FIG.  25  is  a  v e r t i c a l   c r o s s - s e c t i o n   of  t h e  

v e n t i l a t o r   of  F i g .   22  s h o w i n g   t he   f o r c e - f i t t e d  

p l u g g i n g   m e m b e r s ;   a n d  

FIG.  26  is  a  bot tom  plan  view of  Fig.  25  with  par t   removed.  

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

p a r t s   a re   i n d i c a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s  

t h r o u g h o u t .  

R e f e r r i n g   now  to  t h e   a c c o m p a n y i n g   d r a w i n g s ,  

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

a  f r a m e   g e n e r a l l y   i n d i c a t e d   at  100  made  up  of  a 

p a i r   of  t u b u l a r   s i d e   f r a m e   members   102  ( s e e   a l s o  

F i g s .   2  and  4  )   a  b o t t o m   f r a m e   member  h a v i n g   an  i n n e r  

t u b u l a r   p a r t   104  ( s e e   F i g .   2  )   a  top   f r a m e   member  h a v i n g  

an  i n n e r   t u b u l a r   p a r t   106  and  a  s i n g l e   bank  of  e i g h t  

l o u v r e   b l a d e s   108 .   The  t u b u l a r   f r ame   m e m b e r s   o r  

p a r t s   102,  104  and  106  and  t h e   l o u v r e   b l a d e s   1 0 8  

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

s i d e   f r a m e   m e m b e r s   102  a re   t w o - p a r t   m e m b e r s   and  a r e  



f o r m e d   in  two  e x t r u d e d   p a r t s ,   name ly   a  c h a n n e l - f o r m  

p a r t   102a  h a v i n g   a  c r o s s - s e c t i o n   as  shown  in  F i g .   4 

and  an  i n f i l l   p a r t   102b  or  102c  or  102d  h a v i n g   a 

c r o s s - s e c t i o n   as  shown  in  F i g . 5   or  F i g .   6 .  

The  i n f i l l   p a r t   102b  or  102c  or  102d  is   f i t t e d   t o  

t h e   c h a n n e l - f o r m   p a r t   102a  to  form  t h e   t u b u l a r   f r a m e  

member   102  in  a  m a n n e r   h e r e i n a f t e r   d e s c r i b e d ,   t h e  

i n f i l l   p a r t   b e i n g   r e c e i v e d   on  t he   r e b a t e s   102e  ( s e e   e . g .  

F i g .   4  )   of  t h e   c h a n n e l - f o r m   p a r t .   The  s i d e   f r a m e  

m e m b e r s   102  have   l e n g t h w i s e   r u n n i n g   g u t t e r s   1 0 2 g  

h a v i n g   i n n e r   w a l l s   102h  ( s e e   F i g . 2  )   l a t e r   r e f e r r e d   t o .  

The  f r a m e   member   e x t r u s i o n s   a re   f o r m e d   w i t h   b o l t   h e a d  

f i x i n g   g r o o v e s   112  f o r   use  in  f i x i n g   t h e   e x t r u s i o n s   t o  

o t h e r   f r a m e   p a r t s   a n d / o r   f o r   f i x i n g   to  t h e   v e n t i l a t o r  

v a r i o u s   a c c e s s o r i e s   such   as  b i r d   g u a r d s ,   i n s e c t  

s c r e e n s ,   s o l a r   c o n t r o l   e q u i p m e n t   and  so  on,   and  t h e  

f i x i n g   g r o o v e s   112  may  be  used   to  f i x   b i r d   g u a r d s   a n d  

i n s e c t   s c r e e n s   e i t h e r   to  t h e   i n s i d e   or  to  t h e   o u t s i d e  

of  t h e   v e n t i l a t o r s .   A l t e r n a t i v e l y ,   t h e   g r o o v e s   1 1 2  

in  the  f ron t   and  rear   faces   of  the  side  f r a m e   members   may  b e  

used  to  mount   d e c o r a t i v e   t r i m   s t r i p s   112a  ( s e e   F i g . 4  )  

if  d e s i r e d .   The  b o t t o m   f r a m e   p a r t   104  is  f o r m e d   w i t h  

a  w a t e r   t r a p   c h a n n e l   104a  to  which   a  c o r r e s p o n d i n g  

w a t e r   t r a p   c h a n n e l   108a  is  r e p r o d u c e d   a l o n g   t h e   l e a d i n g  

edge   of  e a c h   of  t h e   l o u v r e   b l a d e s   108  ( s e e   F i g . 1 9   ) ,  



and  t he   t op   f r a m e   p a r t   106  is  f o r m e d   w i t h   a  T - s e c t i o n  

s l o t   106a  ( s e e   F i g .   3  )   at   t he   l o w e r   edge   of  a 

d e p e n d i n g   f l a n g e   p a r t   106b  to  w h i c h   a  c o r r e s p o n d i n g  

f l a n g e   p a r t   108b  and  a  T - s e c t i o n   s l o t   108c  i s  

r e p r o d u c e d   a l o n g   t h e   t r a i l i n g   e d g e   of  each  of  t h e  

l o u v r e   b l a d e s   108 .   The  l e a d i n g   e d g e s   of  t he   l o u v r e  

b l a d e s   a r e   t h e   e d g e s   p r e s e n t e d   i n w a r d l y   of  t h e  

v e n t i l a t o r   when  t h e   l o u v r e   b l a d e s   a r e   open  and  t h e  

t r a i l i n g   e d g e s   of  t he   l o u v r e   b l a d e s   a re   t he   e d g e s  

of  t h e   l o u v r e   b l a d e s   p r e s e n t e d   o u t w a r d l y   of  t h e  

v e n t i l a t o r   when  t h e   l o u v r e   b l a d e s   a r e   o p e n .   T h e  

i n f i l l   p a r t s   102b  to  102d  a re   f o r m e d   w i t h   f i x i n g  

f l a n g e s   or  f i x i n g   b e a d s   114b,  114c  or  114d  in  a 

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

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

p a r t .   D e p e n d i n g   upon  t he   c h o i c e   of  i n f i l l   p a r t   1 0 2 b  

to  102d,   t h e   v e n t i l a t o r   may  be  f i t t e d   in  t h e   c l a d d i n g  

or  g l a z i n g   p l a n e   in  t he   c u r t a i n   w a l l i n g   or  p a t e n t  

g l a z i n g   s y s t e m   f o r   which   i t   is  i n t e n d e d   or  in  a n y  

p r e p a r e d   o p e n i n g ,   t he   f l a n g e s   or  b e a d s   b e i n g   of  a 

s h a p e   c h o s e n   and  p o s i t i o n e d   e n t i r e l y   as  d i c t a t e d   by  

t h e   p a r t i c u l a r   f i x i n g   r e q u i r e m e n t s   f o r   t he   v e n t i l a t o r .  

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

members   102  may  be  f o r m e d   wi th   l o n g i t u d i n a l l y  

e x t e n d i n g ,   o f f s e t   f l a n g e s   or  b e a d s   114b ,   114c  o r  



114d  to   e n a b l e   t h e   v e n t i l a t o r   to  be  i n s e t   w i t h  

r e s p e c t   to   a  g l a z i n g   p l a n e   of  a  c u r t a i n   w a l l i n g  

s y s t e m   or  p r o u d   of  a  g l a z i n g   p l a n e   of  a  c u r t a i n  

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

e f f e c t s .   F i  g s .  2  ,   3  and  4  show  a d j a c e n t   p a i r s   o f  

g l a z i n g   b a r s   116,   117  and  g l a z i n g   118  f i x e d   t h e r e t o  

by  f i x i n g s   120  m o u n t i n g   g l a z i n g   bar  caps   122  f l u s h  

w i t h   t h e   s i d e   f r a m e   members   102  of  t he   v e n t i l a t o r  

f r a m e   in  e a c h   c a s e .   The  f l a n g e s   114b  and  f u r t h e r  

f l a n g e s   130b  and  131b  l a t e r   d e s c r i b e d   t a k e   t h e   p l a c e  

of  g l a z i n g   in  t h i s   e x a m p l e   to  f i x   t he   f r a m e   100  o f  

t h e   v e n t i l a t o r   in  p l a c e .   The  g l a z i n g   s y s t e m   t h e n  

l e n d s   s u p p o r t   to  and  h e l p s   in  r i g i d i f y i n g   t h e  

v e n t i l a t o r   f r a m e .  

F i g . 7   shows  the   c o n s t r u c t i o n   of  t w o  

v e r t i c a l l y   a d j a c e n t   c o r n e r s   of  the   f r a m e   100  of  t h e  

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

124,   126  f o r   t h e   ends   of  t h e   b o t t o m   and  t op   f r a m e  

t u b u l a r   p a r t s   104  and  106.   These   p l u g g i n g   m e m b e r s  

a r e   f o r m e d   as  a l u m i n i u m   c a s t i n g s   and  each   has  a 

p l a t e   p a r t   124a,   126a  s h a p e d   g e n e r a l l y   to  c l o s e   t h e  

open  end  of  i t s   s i d e   f r a m e   member  p a r t ,   and  a 

p l u r a l i t y   of  t o n g u e s   124b,   126b  e x t e n d i n g   from  t h e  

p l a t e   p a r t   at  r i g h t   a n g l e s   a r o u n d   the   edge  of  t h e  

p l a t e   p a r t   on  one  s i d e   t h e r e o f ,   the   t o n g u e s   h a v i n g  



t a p e r e d   f r e e   edge   p o r t i o n s   1 2 4 c ,   126c  and  i n i t i a l  

r i b b e d   p o r t i o n s   124d,   126d ,   t h e   r i b s   128  which   r u n  

p e r p e n d i c u l a r   to  t h e   p l a t e   p a r t s   124a ,   126a .   T h e  

p l u g s   124,   126  a re   a  d r i v e - f i t   in  t he   ends   of  t h e   t o p  

and  b o t t o m   f r a m e   p a r t s   106,   104 .   P l u g g i n g   m e m b e r s  

124 ,   126  a re   f i r s t   a t t a c h e d   to   t h e   i n s i d e s   of  t h e  

s i d e   f r a m e   members   102  u s i n g   h i g h   d u t y   r i v e t s   127  

w h i c h   may  be  " M o n o b o l t s "   ( R e g i s t e r e d   T r a d e   M a r k )  

m a r k e t t e d   by  Arde l   L i m i t e d   l o c a t e d   in  t h r e e   f i x i n g  

h o l e s   128  i l l u s t r a t e d   in  F i g .   w i t h   an  i n t e r v e n i n g  

w a t e r   s e a l i n g   g a s k e t   1 3 0 a ,   130b  in  e a c h   c a s e   s h a p e d  

to   i n t e r f i t   w i th   t he   p r o f i l e   of  t h e   t op   and  b o t t o m  

f r a m e   member  p a r t s   106,  104.   The  p l u g g i n g   members   a r e  

t h e n   d r i v e n   i n t o   t h e   t op   and  b o t t o m   f r a m e  m e m b e r  

p a r t s   to  compose   t he   f r a m e ,   t h e   g a s k e t s   s e a l i n g   t h e  

o p e n   e n d s   of  t h e   top   and  b o t t o m   f r a m e   member  p a r t s .  

As  i l l u s t r a t e d   in  F i g .  3  ,   t h e   top   and  b o t t o m   f r a m e  

m e m b e r s   a re   c o m p l e t e d   by  r e s p e c t i v e   h e a d e r   and  s i l l  

p l a t e s   130  and  131  which   a r e   a t t a c h e d   to  the   b o l t  

h e a d   r e t a i n i n g   g r o o v e s   112  of  t h e   t o p   and  b o t t o m  

f r a m e   member  p a r t s   106,   104.   These   h e a d e r   and  s i l l  

p l a t e s   a r e   f o r m e d   w i th   t h e   f i x i n g   f l a n g e s   130b  a n d  

131b  c o r r e s p o n d i n g   to  t h e   f i x i n g   f l a n g e s   114b  f o r  

f i x i n g   in  t he   p l a c e   of  g l a z i n g   in  c u r t a i n   w a l l i n g   a n d  

g l a z i n g   s y s t e m s   as  a l r e a d y   d e s c r i b e d   a b o v e .   I n s t e a d  



of  f l a n g e s   114b  t h e   p l a t e s   130  and  131  may  be  f o r m e d  

w i t h   f i x i n g   b e a d s   or  f l a n g e s   130c ,   131c  or  130d ,   1 3 1 d  

as  shown  in  F i g s .   15  to   18  to  s u i t   d i f f e r e n t   f i x i n g  

r e q u i r e m e n t s   f o r   t h e   v e n t i l a t o r .  

The  l o u v r e   b l a d e s   108  o v e r l a p   one  a n o t h e r   i n  

t h e   c l o s e d   p o s i t i o n   t h e r e o f ,   and  the   c o r r e s p o n d i n g  

f o r m a t i o n s   on  t h e   t o p   and  b o t t o m   f r a m e   member  p a r t s  

106,   104,   t h e   d e p e n d i n g   f l a n g e s   108b  o v e r l y i n g   t h e  

w a t e r   t r a p   c h a n n e l s   108a  and  l i p   s e a l s   108d  m o u n t e d  

in  t h e   T  s l o t s   108c  e n g a g i n g   t he   f r o n t   s u r f a c e s   o f  

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

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

108a  as  f a r   as  p o s s i b l e .   The  two  ends  r e s p e c t i v e l y  

of  e ach   l o u v r e   b l a d e   a r e   p l u g g e d   w i th   h a n d e d   p l u g g i n g  

m e m b e r s   140,  140 '   t h e   r i g h t   hand  one  140  of  w h i c h ,  

s e e n   f rom  t h e   f r o n t   of  t h e   v e n t i l a t o r ,   is  shown  i n  

F i g s .   20  and  2 1 .   The  members   140,  140 '   a r e   f o r m e d  

as  m o u l d i n g s   of  s i l i c o n e   r u b b e r   and  each   p r e s e n t s   a 

s l o t   140a  which   m a t c h e s   t h e   whole   of  t h e   l o u v r e   b l a d e  

p r o f i l e   e x c e p t   t he   f o r m a t i o n   108c ,   t he   c e n t r a l   p o r t i o n  

104b  of  t he   p l u g g i n g   m e m b e r s   b e i n g   d i v i d e d   i n t o  

s e g m e n t s   and  b e i n g   a  f o r c e - f i t   in  the   ends   of  t h e  

l o u v r e   b l a d e s .   The  p l u g g i n g   members  140,  140 '   a r e  

l a t e r a l   i n v e r s i o n s   of  one  a n o t h e r   and  each   has  a 

p a i r   of  s e a l i n g   l i p s   140c  and  140d  to  s e a l i n g l y   e n g a g e  



t h e   a d j a c e n t   w a l l   102h  of  t he   a d j a c e n t   s i d e   f r a m e  

member   102  to  s e a l   t h e   gaps   b e t w e e n   t h e   ends   o f  t h e  

l o u v r e   b l a d e s   108  and  t h e   v e n t i l a t o r   f r a m e   100  in  t h e  

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

s e a l i n g   l i p   104c  is  s h a p e d   and  p o s i t i o n e d   to   e n g a g e  

o v e r   t h e   f r e e   edge   of  t h e   g u t t e r   wa l l   102h  as  s h o w n  

in  F i g .   21  w h i l e   t h e   s e a l i n g   l i p   104d  e n g a g e s   a g a i n s t  

t h e   s i d e   of  t h e   g u t t e r   wa l l   102h .   A l t e r n a t i v e l y ,   t h e  

s e a l i n g   l i p s   140c  and  140d  may  be  s i m i l a r l y   f o r m e d  

b o t h   to   e n g a g e   w i t h   t h e i r   t i p s   a g a i n s t   t h e   s i d e   o f  

t h e   g u t t e r   w a l l   102h .   The  s e a l i n g   l i p s   140c  a r e  

e x p o s e d   to   t h e   o u t s i d e   of  t h e   v e n t i l a t o r   and  t h e  

s e a l i n g  l i p s   140d  u n d e r l i e   t h e   o u t e r   s e a l i n g   l i p s  

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

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

e x p o s e   t h e   f u r t h e r   s e a l i n g   l i p s   140d  as  b e s t   s e e n  

in  F i g .   2 0  .   In  t h e   c l o s e d   p o s i t i o n   of  t h e   l o u v r e  

b l a d e s ,   t h e   t r a i l i n g   edge   p o r t i o n s   of  t h e   s e a l i n g  

l i p s   1 4 0 c ,   140d  o v e r l i e   t h e   e x p o s e d   l e a d i n g   e d g e  

p o r t i o n   of  t h e   s e a l i n g   l i p   140d  of  t h e   n e x t   a d j a c e n t  

l o u v r e   b l a d e   p r o c e e d i n g   down  the   bank  of  l o u v r e  

b l a d e s   in  t he   m o u n t e d   p o s i t i o n   of  t h e   v e n t i l a t o r .   S t i l l  

f u r t h e r   l i p s   140g  a re   p r o v i d e d   on  the   p l u g g i n g   m e m b e r s  

140  to   o b s c u r e   t h e   gap  b e t w e e n   the   ends   of  t h e   l o u v r e  

b l a d e s   108  and  t h e   s i d e   f r a m e   members   102  at  t h e   i n s i d e  



of  t h e   v e n t i l a t o r .   The  l o u v r e   b l a d e s   a re   h i n g e d   t o  

t h e   v e n t i l a t o r   f r a m e   on  h i n g e   axes   B  e x t e n d i n g  

g e n e r a l l y   midway  b e t w e e n   t h e i r   l e a d i n g   and  t r a i l i n g  

e d g e s .   M e t a l   p i v o t   p i n s   142,  142 '   a r e   m o u n t e d   i n  

t h e   p l u g g i n g   members   140,  1 4 0 ' ,   f o r   e x a m p l e   by  

b e i n g   f o r c e - f i t t e d   and  bonded   in  h o l e s   144  

t h e r e i n .   The  p i n s   142,  142'   may  be  e n l a r g e d   i n w a r d l y  

of  t h e   h o l e s   in  t h e   p l u g g i n g   members   140,  140'  t o  

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

S e a l i n g   l i p s   140e  and  140f  d e f i n e d   by  t h e   s l o t s  

140a  may  be  l i k e w i s e   bonded   w i t h   t h e   o u t s i d e   s u r f a c e s  

of  t h e   l o u v r e   b l a d e s   1 0 8 .  

The  p i v o t   p i n s   142,  142'   e n g a g e   w i t h  

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

m e m b e r s   102.   T y p i c a l   g e a r   f o r   each   s i d e   f r a m e  

member   is  i l l u s t r a t e d   in  F ig .   1  f o r   t h e   r i g h t   h a n d  

s i d e   f r a m e   member  o n l y   and  c o m p r i s e s   a  c o n t r o l   l i n k  

bar   150  to  wh ich   is  p i v o t e d   a  s e r i e s   of  c o n t r o l   a r m s  

151,   one  f o r   e ach   l o u v r e   b l a d e   108,  t h e   arms  151 

b e i n g   f i x e d   on  t h e   p i n s   142,  142 '   and  a c t i n g   a s  

c r a n k s .   A  l i n k   bar   d r i v e   b r a c k e t   152  is  o p e r a t e d   v i a  

a  c y l i n d e r   l i n k   bar   153  by  a  p n e u m a t i c   ram  158  a n d  

t h e   bar   153  has  a  d e a d - c e n t r e   i n l i n e   p o s i t i o n  

i l l u s t r a t e d   in  F i g . 1   c o r r e s p o n d i n g   w i t h   t he   c l o s e d  

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



c l o s e d .   The  o p e r a t i n g   gea r   h o u s e d   in  t h e   l e f t   h a n d  

s i d e   f r a m e   member   102  c o r r e s p o n d s .  

The  p n e u m a t i c   rams  158  a r e   f i x e d l y   m o u n t e d   t o  

t h e   s i d e   f r a m e   member  p a r t s   102a  and  e a c h   ram  h o u s e s  

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

The  c o n t r o l   arms  151  a re   p i v o t e d   to  t h e   c o n t r o l   l i n k  

b a r   150  by  p i v o t   p i n s   mounted   on  a d j u s t a b l e   s l i d e r s  

on  t h e   bar   150 .   D u r i n g   a s s e m b l y ,   t h e   s l i d e r s   a r e  

f i x e d   to  t h e   ba r   150  wi th   s c r e w s   w h i l e   t h e   l o u v r e s  

a r e   c l a m p e d   c l o s e d   so  t h a t   t he   l o u v r e   b l a d e s   c l o s e  

t i g h t l y   a g a i n s t   e ach   o t h e r .  

A  s i n g l e   o p e r a t i n g   g e a r   c o n f i n e d   to   one  s i d e  

f r a m e   member   102  may  be  e m p l o y e d ,   t h e   p i v o t   p i n s   1421 

s i m p l y   b e i n g   j o u r n a l l e d   in  t he   o t h e r   s i d e   f r a m e   m e m b e r  

p a r t   102a  i f   d e s i r e d .  

F i g .  2 2   i l l u s t r a t e s   a  v e r s i o n   of  t he   v e n t i l a t o r  

h a v i n g   a  s i n g l e , b o t t o m   hung,   o u t w a r d l y   o p e n i n g   h i n g e d  

v e n t i l a t i o n   f l a p   159,  t he   s i d e   f r a m e   members   102  of  w h i c h  

c o r r e s p o n d   w i t h   t h o s e   a l r e a d y   d e s c r i b e d .   The  t o p  

and  b o t t o m   i n n e r   f r a m e   member  p a r t s   160  and  162  h a v e  

c r o s s - s e c t i o n s   as  shown  in  F i g s .   23  and  2 4  

r e s p e c t i v e l y .   The  f o r c e - f i t t e d   p l u g g i n g   members   1 6 3 ,  

164  f o r   t h e   ends   of  t h e s e   s e c t i o n s   a r e   as  shown  i n  

F i g s . 2 5   and  26  and  a re   fo rmed   g e n e r a l l y   as  d e s c r i b e d  

f o r   t h e   f o r c e - f i t t e d   p l u g g i n g   members   124,  126  e x c e p t  



t h a t   t h e y   a re   a d a p t e d   to  t h e   p r o f i l e   of  t h e   s e c t i o n s  

160,   162  r e s p e c t i v e l y .  

The  v e n t i l a t i o n   f l a p   159  has  a n  

a l u m i n i u m   g l a z i n g   f r a m e   168  of  any  c o n v e n i e n t  

c o n s t r u c t i o n   and  t h e   f l a p   may  be  s i n g l e   g l a z e d   o r  

d o u b l e   g l a z e d   or  o p a q u e l y   p a n e l l e d   in  any  d e s i r a b l e  

m a n n e r .   The  f l a p   159  is  h i n g e d   to  t he   b o t t o m   f r a m e  

member   p a r t   162  as  shown  in  F i g .   2 4  .   Two  h i n g e  

b r a c k e t s   167  shown  in  t h i s   f i g u r e   a re   c o n v e n i e n t l y  

u sed   and  a re   a r r a n g e d   so  t h a t   in  c l o s i n g ,   t h e   f l a p  

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

an  i n w a r d   i n c l i n a t i o n   at  a  s m a l l   a n g l e .   The  f l a p   159  

is  o p e n e d   and  c l o s e d   by  c o n t r o l   gea r   g e n e r a l l y  

i n d i c a t e d   at  167  in  F i g . 2 2   h o u s e d   in  t h e   s i d e   f r a m e  

m e m b e r s   102  r e s p e c t i v e l y   and  moun ted   on  t h e   s i d e  

f r a m e   member  p a r t s   102a .   The  c o n t r o l   g e a r   167  

o p e r a t e s   c o n t r o l   l e v e r   arms  170  h i n g e d   at   t h e i r   t w o  

ends   r e s p e c t i v e l y   on  h i n g e   p i n s   170a  and  170b  to  t h e  

f l a p   f r a m e   168  and  to  s l i d e r   c a r r i a g e s   171  of  b a l l  

b e a r i n g   l i n e a r   m o t i o n   s l i d e r s   172  f i x e d   to   t he   i n s i d e  

of  t h e   s i d e   f r a m e   member  p a r t s   102a  and  p i v o t e d  

l a t c h i n g   hooks   173  m o u n t e d   on  b l o c k s   174  f i x e d   t o  

t h e   p a r t s   102a .   The  p i n s   170b  pass   t h r o u g h   s l o t s   i n  

t h e   s i d e   f r a m e   member  p a r t s   102a  and  in  t he   s l i d e r s  

172  to  c o n n e c t   w i t h   t h e   c a r r i a g e s   171  and  l i k e w i s e ,  



t h e   l a t c h i n g   hooks   173  pa s s   t h r o u g h   s l o t s   in  t h e   p a r t s  

1 0 2 a .   The  c o n t r o l   g e a r   167  c o m p r i s e s   p n e u m a t i c  

c y l i n d e r   uni ts   175  each  inc luding   a  p a i r   of  rams  176,   1 7 7  

one  a t   e a c h - e n d ,   t he   rams  b e i n g   c o n n e c t e d   r e s p e c t i v e l y  

to   t h e   s l i d e r s   172  and  to  t he   l a t c h i n g   hooks   173  f o r  

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

p r e s s u r e   s u p p l i e d   t h r o u g h   a  s i n g l e   s u p p l y   l i n e   178  t o  

e a c h   u n i t   175.  P n e u m a t i c   o p e r a t i o n   of  t h e   rams  176  

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

171  d o w n w a r d l y   to  c l o s e   t he   f l a p   159,  w h e r e a f t e r  

p n e u m a t i c   o p e r a t i o n   of  t he   rams  177  to  o u t s t r o k e  

t h e i r   p i s t o n s   r o t a t e s   t h e   l a t c h i n g   hooks   173  t o  

e n g a g e   them  w i th   l a t c h   p i n s   179  to  s e c u r e   t h e   f l a p  

c l o s e d .   The  rams  176,  177  a re   p r o v i d e d   w i t h   r e t u r n  

s p r i n g s   ( n o t   shown)   f o r   r e v e r s e   o p e r a t i o n ,   t h e   r e t u r n  

s p r i n g s   of  t he   rams  176  o p e r a t i n g   i n i t i a l l y   to  p i v o t  

t h e   f l a p   159  open  a f t e r   t h e   r e t u r n   s p r i n g s   of  t h e   r a m s  

177  have  o p e r a t e d   to  r e l e a s e   t he   l a t c h e s   173,  1 7 9 ,  

t h e   f l a p   b e i n g   moved  to  i t s   f u l l y   open  p o s i t i o n   by  

g r a v i t a t i o n a l   a c t i o n .  

As  seen   in  F i g .   2 4  ,   the   b o t t o m   f r a m e   p a r t  

162  is  p r o v i d e d   w i t h   a  w a t e r   t r a p   c h a n n e l   162a ,   a 

g r o o v e   162b  f o r   l o c a t i n g   the   h i n g e   b r a c k e t s   167  a n d  

a  T - s l o t   162c  f o r   m o u n t i n g   a  s e a l i n g   s t r i p   which   e n g a g e s  

w i t h   t he   f l a p   f r a m e   168  in  t he   open  p o s i t i o n .  



The  c h a n n e l   fo rm  p a r t s   102a  of  t h e   s i d e   f r a m e  

member s   a re   f o r m e d   w i t h   g r o o v e s   1 0 2 a '   (see  Fig.4)   l ined  w i t h  

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

r i b b e d   f l a n g e s   1 0 2 b '   on  t h e   i n f i l l   p a r t s   1 0 2 b .  

The  t o p   and  b o t t o m   f r a m e   member  p a r t s   160  a n d  

162  a re   c o m p l e t e d   w i t h   h e a d e r   and  s i l l   p l a t e s   h a v i n g  

f i x i n g   f l a n g e s   or  b e a d s   to   m a t c h   t h e   f i x i n g   f l a n g e s  

or  b e a d s   on  t h e   i n f i l l   p a r t s   102a  of  t h e   s i d e   f r a m e  

member s   102,  as  p r e v i o u s l y   d e s c r i b e d .  

T h e r e   has  been   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 ,   s y s t e m   v e n t i l a t o r s   f o r   use  a s  

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

i n c o r p o r a t i o n   i n t o   c u r t a i n   w a l l i n g   and  t he   l i k e   w h i l s t  

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

The  v e n t i l a t o r   f r a m e s   a re   of  l i g h t w e i g h t ,   k n o c k - t o g e t h e r  

c o n s t r u c t i o n   and  may  be  r e a d i l y   made  to  any  r e q u i r e d  

s i z e   s i m p l y   by  c u t t i n g   the   e x t r u d e d   l i g h t w e i g h t   p a r t s   t o  

t h e   l e n g t h s   r e q u i r e d .   The  s i d e   f r a m e   members   w h i c h  

h o u s e   and  c o n c e a l   t he   c o n t r o l   g e a r   e ach   have  a  r e a d i l y  

r e m o v a b l e   and  r e p l a c e a b l e   o u t e r   f r a m e   p a r t   w h i c h  

f a c i l i t a t e s   t he   f i t t i n g ,   a d j u s t m e n t   and  m a i n t e n a n c e   o f  

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

members   a re   o n e - p i e c e   t u b u l a r   members   and  t h e r e f o r e  

w e l l   a d a p t e d   to  r e c e i v e   t he   f o r c e - f i t t e d   end  p l u g g i n g  

members   as  r e q u i r e d   to  make  t h e   v e n t i l a t o r   f r a m e s .   T h e  



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

p u r p o s e   r e q u i r e d   in  as  f a r   as  each   f r a m e   i s  

s t a b i l i z e d   in  u s e ,   by  t h e   p a r t i c u l a r   l i g h t w e i g h t  

b u i l d i n g   s t r u c t u r e   i n t o   which   t he   f r a m e   is  f i n a l l y  

a s s e m b l e d .   The  b o l t - o n   or  c l i p - o n   i n t e r c h a n g e a b l e  

o u t e r   f r a m e   p a r t s   e n a b l e   t he   v e n t i l a t o r s   to   be  r e a d i l y  

a d a p t e d   to  i n t e r f i t   w i t h   a  v a r i e t y   of  b u i l d i n g   w a l l i n g  

s y s t e m s .  

The  " v a r i a b l e   s i z e "   s y s t e m   f o r   t h e   f r a m e s   i s  

e x t e n d e d   to  t h e   l o u v r e   b l a d e s   in  t h e   l o u v r e d  

v e n t i l a t o r   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  as  f a r   as  t h e s e   a r e   a g a i n  

c u t   f rom  e x t r u s i o n s   and  p l u g g e d   at   t h e   ends   w i t h  

p l u g g i n g   members   w h i c h   mount   t he   l o u v r e   p i v o t s ,   a n d  

in  t he   v e n t i l a t o r   d e s c r i b e d   w i th   r e f e r e n c e   t o  

F i g s .   22  to  26  t h e   f i r e   f l a p   i t s e l f   may  be  c o m p o s e d  

of  a  f r a m e   of  e x t r u d e d   members   cu t   to   a  r e q u i r e d  

s i z e   and  which   is  e i t h e r   g l a z e d   or  p a n e l l e d   to  s u i t  

t h e   b u i l d i n g   r e q u i r e m e n t s .  

W h i l s t   t h e   v e n t i l a t o r   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 .   22  to  26  h a v i n g   a  s i n g l e ,   o u t w a r d l y   o p e n i n g  

f i r e   f l a p   is  r e s t r i c t e d   f o r   use  in  v e r t i c a l   w a l l i n g ,  

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

to  t he   d r a w i n g s   may  be  u t i l i z e d   in  c u r t a i n   w a l l i n g   o r  

g l a z i n g   e x t e n d i n g   in  an  i n c l i n e d   p l a n e .  



1.  A  s y s t e m   v e n t i l a t o r   c o m p r i s i n g   a  l i g h t -  

w e i g h t   f r a m e   ( 1 0 0 )   of  t u b u l a r   members   ( 1 0 2 ;   1 0 4 ,  

131;  106,  13U)  s u r r o u n d i n g   and  d e f i n i n g   a  f i r e  

v e n t i l a t i n g   o p e n i n g ,   p l u g g i n g   members   ( 1 2 4 ,   126  o r  

163,  164)  f i x e d   to   t h e   o u t s i d e s   of  an  o p p o s i t e   p a i r  

of  t he   f r a m e   m e m b e r s   ( 1 0 2 )   and  f o r c e - f i t t e d l y  

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

f r a m e   members   ( 1 0 4 ,   131;   106,  130  or  160,   1 3 0 ;  

162,  1 3 1 ) ,   t h e r e b y   f o r m i n g   a  f r a m e ,   an  o b t u r a t i n g  

member  ( 1 5 9 )   or  o b t u r a t i n g   members   ( 1 0 8 )   h i n g e d  

on  t he   f r a m e   f o r   o p e n i n g   and  c l o s i n g   m o v e m e n t s ,  

s a i d   o b t u r a t i n g   member  or  o b t u r a t i n g   m e m b e r s  

h a v i n g   a  c l o s e d   p o s i t i o n   b l o c k i n g   and  w e a t h e r - s e a l i n g  

t h e   f i r e   v e n t i l a t i n g   o p e n i n g   and  an  open  p o s i t i o n  

a l l o w i n g   t h e   e x h a u s t i o n   of  smoke ,   h e a t   fumes   a n d  

g a s e s   t h r o u g h   s a i d   o p e n i n g ,   and  c o n t r o l   g e a r   ( 1 6 7  

or  152  to  158)  f o r   moving   t h e   o b t u r a t i n g   m e m b e r  

( 1 5 9 )   or  t he   o b t u r a t i n g   members   ( 1 0 8 )   b e t w e e n   o p e n  

and  c l o s e d   p o s i t i o n s .  

2.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   1  i n  

which   the   f r a m e   member s   ( 1 0 2 a ,   102b ,   104,   106,  1 3 0 ,  

131,  160,  162)  a r e   f o r m e d   by  e x t r u s i o n s  

p r e d e t e r m i n e d l y   c u t   to  r e q u i r e d   l e n g t h s .  

3.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   1  or  2 



in  w h i c h   t h e   c o n t r o l   g e a r   (167  or  152  to  158)  i s  

h o u s e d   m a i n l y   or  w h o l l y   in  t h e   h o l l o w   f r a m e .  

4.  A  v e n t i l a t o r   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m   in  wh ich   t h e   t u b u l a r   f r a m e   m e m b e r s   a r e   e a c h  

f o r m e d   w i t h   s e p a r a t e   i n n e r   and  o u t e r   p a r t s   ( 1 0 2 a ,  

1 0 2 b ;   104,   131;  106,   130;   160,   130;   162,   1 3 1 )  

a t t a c h e d   t o g e t h e r ,   t h e   o u t e r   p a r t s   of  t h e   f r a m e  

m e m b e r s   ( 1 0 2 b ,   130,  131)  b e i n g   p r e d e t e r m i n e d l y  

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

v e n t i l a t o r .  

5.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   4  i n  

w h i c h   one  o p p o s i t e   p a i r   of  t h e   f r a m e   m e m b e r s   ( 1 0 4 ,  

131;   106 ,   130  or  160,   130;   162,   131)  has  i n n e r  

t u b u l a r   p a r t s   ( 1 0 4 ,   106  or  160,   162)  r e c e i v i n g   s a i d  

f o r c e - f i t t e d   p l u g g i n g   members   ( 1 2 4 ,   126  or  163,   1 6 4 )  

and  t h e   o t h e r   o p p o s i t e   p a i r   of  s a i d   f r a m e   m e m b e r s  

( 1 0 2 )   has  i n n e r ,   c h a n n e l - f o r m   p a r t s   ( 1 0 2 a )   o n e  

a t   l e a s t   of  wh ich   m o u n t s   t h e   c o n t r o l   g e a r   (167  or  152  

to   1 5 8 ) .  

6.  A  v e n t i l a t o r   as  c l a i m e d   i n  c l a i m   5  i n  

w h i c h   s a i d   one  o p p o s i t e   p a i r   of  t h e  f r a m e   m e m b e r s  

( 1 0 4 ,   131;   106,   130  or  160,  1 3 0 ;  1 6 2 ,   131)  h a s  

o u t e r   p a r t s   ( 1 3 0 ,   131)  wh ich   c l o s e   t h e   ends   o f  

s a i d   o t h e r   o p p o s i t e   p a i r   of  s a i d   f r a m e   member s   ( 1 0 2 ) .  

7.  A  v e n t i l a t o r   a s  c l a i m e d   in  any  p r e c e d i n g  



c l a i m   h a v i n g   a  s i n g l e   o b t u r a t i n g   member   ( 1 5 9 )   i n  

t h e   fo rm  of  a  v e n t i l a t i o n   f l a p   h i n g e d   a l o n g   o n e  

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

h i n g e d   to  one  of  s a i d   f r a m e   members   ( 1 6 2 ,   1 3 1 )  

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

a n d  s a i d   c o n t r o l   g e a r   (167)   is  h o u s e d   in  a  f u r t h e r  

one  or  in  two  of  s a i d   f r a m e   members   ( 1 0 2 )   w h i c h  

a r e   i n t e r c o n n e c t e d   w i t h   s a i d   one  of  s a i d   f r a m e  

member s   by  s a i d   p l u g g i n g   members   ( 1 6 4 ) .  

8.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   7  i n  

w h i c h   t h e   c o n t r o l   g e a r   (167)   c o m p r i s e s   a  c o n t r o l  

l e v e r   arm  ( 1 7 0 )   h i n g e d   at  i t s   two  e n d s   r e s p e c t i v e l y  

to   t h e   f l a p   ( 1 5 9 )   and  to  l i n e a r l y   m o v a b l e   s l i d e r  

means   ( 1 7 1 )   m o u n t e d   i n s i d e   s a i d   h o l l o w   f r a m e ,   t h e  

s l i d e r   means  b e i n g   d i s p l a c e a b l e   by  t h e   o p e r a t i o n  

of  a i r   u n d e r   p r e s s u r e   a c t i n g   in  a  p n e u m a t i c   r am 

( 1 7 6 )   to  move  s a i d   c o n t r o l   l e v e r   arm  ( 1 7 0 )   t o  

c l o s e   t h e   f l a p   ( 1 5 7 ) .  

-9.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   8  i n  

wh ich   t h e   f l a p   ( 1 5 7 )   is  h i n g e d   a l o n g   i t s   b o t t o m  

edge   and  is  a r r a n g e d   to  pas s   t h r o u g h   a  v e r t i c a l  

p o s i t i o n   to  c l o s e   w i th   an  i n w a r d   i n c l i n a t i o n   at  a 

s m a l l   a n g l e ,   when  the   v e n t i l a t o r   f r a m e   is  d i s p o s e d  

in  a  v e r t i c a l   p l a n e ,   and  the   c o n t r o l   g e a r   ( 1 6 7 )  

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



t h e   r e t u r n   s p r i n g   b e i n g   o p e r a b l e   to  i n i t i a t e   t h e  

o p e n i n g   of  t h e   f l a p   ( 1 5 7 )   to   i t s   f u l l y   o p e n  

p o s i t i o n   by  g r a v i t a t i o n a l   a c t i o n .  

10.  A  v e n t i l a t o r   as  c l a i m e d   in  a n y  o n e   o f  

c l a i m s   1  to  6  h a v i n g   a  p l u r a l i t y   of  o b t u r a t i n g  

m e m b e r s   ( 1 0 8 )   f o r m e d   as  t u b u l a r   l o u v r e   b l a d e s  

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

m e m b e r s   ( 1 0 2 )   on  p i v o t s   ( 1 4 2 )   m o u n t e d   in  l o u v r e  

end  p l u g g i n g   members   (14U)  p l u g g i n g   t h e   r e s p e c t i v e  

e n d s   of  t h e   l o u v r e   b l a d e s ,   t h e   l o u v r e   end  p l u g g i n g  

m e m b e r s   b e i n g   f o r m e d   w i t h   s e a l i n g   l i p s   ( 1 0 4 c ,   1 0 4 d )  

e n g a g i n g   s a i d   one  o p p o s i t e   p a i r   of  t h e   s i d e   f r a m e  

m e m b e r s   ( 1 0 2 )   in  t he   c l o s e d   p o s i t i o n   of  t h e  

l o u v r e s .  

11.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   10  

in  w h i c h   t h e   l o u v r e   end  p l u g g i n g   members   ( 1 4 0 )   a r e  

f o r m e d   of  e l a s t o m e r i c   m a t e r i a l   and  each   has  a n  

o u t e r   s e a l i n g   l i p   ( 1 0 4 c )   e x p o s e d   to  t h e   o u t s i d e   o f  

t h e   v e n t i l a t o r   and  a  f u r t h e r   s e a l i n g   l i p   ( 1 0 4 d )  

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

b e i n g   h i n g e d   g e n e r a l l y   b e t w e e n   t h e i r   l e a d i n g   a n d  

t r a i l i n g   e d g e s   and  the   o u t e r   s e a l i n g   l i p s   ( 1 0 4 c )  

b e i n g   f o r e s h o r t e n e d   a d j a c e n t   t h e   l e a d i n g   e d g e s   o f  

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

l i p s   ( l 0 4 d )   to  t h e   o u t s i d e   of  t h e   v e n t i l a t o r   to  b e  



o v e r l a i d   by  p o r t i o n s   of  t ne   s e a l i n g   l i p s   ( 1 0 4 c ,  

104d)   a d j a c e n t   t h e   t r a i l i n g   edge   of  t h e   n e x t  

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

12.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   11 

in  which   s a i d   one  o p p o s i t e   p a i r   of  t h e   f r a m e   m e m b e r s  

( 1 0 2 )   c o n s t i t u t e s   t h e   s i d e   f r a m e   m e m b e r s   of  t h e  

v e n t i l a t o r   f r a m e   and  t h e   o t h e r   o p p o s i t e   p a i r   o f  

t h e   f r a m e   m e m b e r s   ( 1 0 4 ,   131;   106,   130)  c o n s t i t u t e s  

t h e   top   and  b o t t o m   f r a m e   members   r e s p e c t i v e l y   o f  

t h e   v e n t i l a t o r   f r a m e ,   t h e   s i d e   f r a m e   members   ( 1 0 2 )  

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

( 1 0 2 g )   and  t h e   o u t e r   s e a l i n g   l i p s   ( 1 0 4 c )  o v e r h a n g i n g  

t h e   a d j a c e n t   i n n e r   w a l l s   ( 1 0 2 h )   of  t h e   g u t t e r s   i n  

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

13.  A  v e n t i l a t o r   as  c l a i m e d   in  c l a i m   11  o r  

12  in  wh ich   t h e   l o u v r e   end  p l u g g i n g   members   ( 1 4 0 )  

a r e   p r o v i d e d   w i t h   l i p   s e a l s   ( 1 4 0 e ,   1 4 0 f )   s e a l i n g  

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

( 1 0 8 ) .  
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