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©  Improvements  in  ventilators. 
@  A  controllable  louvred  ventilator  having  open  and  closed 
positions  has  each  louvre  (15)  pivotally  supported  at  oppo- site  ends  between  one  opposite  pair  of  side  members  (16)  of 
a  frame  defining  a  ventilation  opening  (14)  (Fig.  2)  to  be 
controlled  by  the  louvres.  The  louvres  are  additionally  sup- 
ported  for  long  spans  at  at  least  one  location  between  their 
ends,  on  pivot  arms  (40)  carried  from  an  intermediate  frame 
member  (42)  spanning  the  ventilation  opening  (14)  between 
a  further  opposite  pair  of  the  side  frame  members  (17,  18)  of 
the  ventilator  frame.  A  control  member  (46)  for  the  louvres  is 
supported  by  and  is  slidable  on  the  intermediate  frame 
member  (42),  the  control  member  (46)  being  connected  to 
open  and  close  the  louvres  by  a  series  of  links  (56). 
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IMPROVEMENTS  IN  VENTILATORS 

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  

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

v e n t i l a t o r s   f o r   n a t u r a l   i n l e t   c r   e x t r a c t   v e n t i l a t i o n ,  

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

5  as  h e a t   and   snr.oke  e x h a u s t   v e n t i l a t o r s   in  t h e   e v e n t   o f  

f i r e .  

Cne  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   t o  

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

more   r e a d i l y   m a n u f a c t u r e d   in  d i f f e r e n t   s i z e s .  

10  A c c o r d i n g   tc   t he   p r e s e n t   i n v e n t i o n ,   and  w i t h  

a  v i e w   tc   m e e t i n g   t he   a b o v e   s t a t e d   o b j e c t ,   t h e r e   i s  

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

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

p i v o t a l l y   s u p p o r t e d   at  o p p o s i t e   ends   f o r   o p e n i n g   s n d  

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

m e m b e r s '   of  a  f r a m e   of  t h e   v e n t i l a t o r   d e f i n i n g   a  

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

and  i s   a l s o   s u p p o r t e d ,   b e t w e e n   i t s   e n d s ,   on  a  p i v o t  

arm  c a r r i e d   f rom  an  i n t e r m e d i a t e   f r a m e   member  s p a n n i n g  

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

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

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

o p p o s i t e   e n d s   and  b e t w e e n   i t s   e n d s ,   s a g g i n g   or  b e n d i n g  
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of   t h e   l o u v r e s   i s   r e d u c e d .  

A l s o ,   by  e m p l o y i n g   a  n u m b e r   of  s a i d   p i v o t   a r m s  

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

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

5  m e d i a t e   f r a m e   m e m b e r s ,   l i k e w i s e   s p a c e d   a l o n g   t h e  

l e n g t h s   of  t h e   l o u v r e s ,   t h e   s p a n   of  t h e   l o u v r e s   may  

be   s e l e c t e d   to   s u i t   a  v e n t i l a t o r   c f   any  r e q u i r e d  

w i d t h .  

P r e f e r a b l y ,   t h e   p i v o t   a rms   e x t e n d   s u f f i c i e n t l y  

10  f r o m   t h e   i n t e r m e d i a t e   f r a m e   member   or  m e m b e r s   and  a r e  

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

f r e e   tc   o p e n   t h r o u g h   sn  a n g l e   of   s u b s t a n t i a l l y   9 0 ° .  

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

o p e n i n g   and   c l o s i n g   i r o v e m e n t s   by  a  c o n t r o l   m e m b e r  

15  w h i c h   i s   b o d i l y   m o v a b l e   and  w h i c h   i s   c o n n e c t e d   w i t h  

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

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

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

l c u v r e   and   to   t h e   c o n t r o l   m e m b e r ,   t h e   l i n k - l o u v r e  

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

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

l o u v r e s .  

W i t h   t h i s   a r r a n g e m e n t ,   t h e   i n t e r m e d i a t e  

p i v o t a l   s u p p o r t s   a f f o r d e d   tc   t h e   l c u v r e s   by  t h e  

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

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



0 2 4 4 1 9 1  

-  3  -  

i m p a r t e d   to   t h e   l o u v r e s   by  s a i d   l i n k s .  

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

by ,   and  i s   s l i d a b l e   on,   s a i d   i n t e r m e d i a t e   f r a m e  

mei rber   or   one   of  s a i d   i n t e r m e d i a t e   f r a m e   m e m b e r s  

5  in  o r d e r   to  add  s t i l l   f u r t h e r   r i g i d i t y   to  t h e  

v e n t i l a t o r   s t r u c t u r e .  

A  s p e c i f i c   e m b o d i m e n t   of  t h e   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  no t   by  wa^  of  l i m i t a t i o n   w i t h   r e f e r e n c e   t c  

10  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 s   a  c r o s s - s e c t i o n   of  a  c o n t r o l l a b l e  

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   t h e  

l o u v r e s   shown  in   t h e   c l o s e d   p o s i t i o n ;  

FIG.   2  i s   a  p l a n   v iew  s h o w i n g   p a r t   of  t h e  

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

show  f u r t h e r   d e t a i l s   of  t h e   c o n s t r u c t i o n ;  

FIG.   3  i s   an  e n l a r g e d   l e f t   hand   p o r t i o n   o f  

F i g .   1  s h o w i n g   t h e   open  p o s i t i o n   of  t h e   l o u v r e s   i n  

p h a n t o m   o u t l i n e ;  

20  •  FIG.   4  i s   an  e n l a r g e d   l e f t   hand   t o p   c o r n e r  

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

tc  F i g .   2  to   show  f u r t h e r   d e t a i l s   of  t h e  

c o n s t r u c t i o n ;   a n d  

FIG.   5  i s   a  c r e s s - s e c t i o n   on  l i n e   5-5  i n  

25  F i g .   3 .  
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Wi th   r e f e r e n c e   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   v e n t i l a t o r   i s   a  l o u v r e d   v e n t i l a t o r  

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

r e c t a n g u l a r   b o d y   c o m p r i s i n g   a  b a s e   10,   b e s t   s e e n  

5  in  F i g .   2,  p r e s e n t i n g   a  b a s e   f l a n g e   11  f o r   f l a s h i n g  

t h e   v e n t i l a t o r   to   t h e   r o o f   or   w a l l   W.  The  b a s e  

f l a n g e   11  i s   f l a t   in   t h e   p r e s e n t   e x a m p l e   b u t   i t   may  b e  

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

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

10  g l a z i n g   b a r s .   The  b a s e   10  h a s   an  u p s t a n d i n g   w a l l   1 2  

d e f i n i n g   a  r e c t a n g u l a r   v e n t i l a t i o n   o p e n i n g   1 4  

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

l i p   12  '.  a l o n g   i t s   u p p e r   e d g e   o v e r h a n g i n g   t h e   b a s e  

f l a n g e   11 .   The  b a s e   may  c o n v e n i e n t l y   be  f o r m e d   b y  

15  w e l d i n g   t o g e t h e r ,   as  a t   10 '   ,  f o u r   r o l l - f o r m e d   c r  

e x t r u d e d   s h e e t   m e t a l ,   e . g .   a l u m i n i u m ,   p a r t s   10a_,  

10b  h a v i n g   t h e   s e c t i o n   s h o w n   i n   F i g s .   1  and   3 .  

A l t e r n a t i v e l y ,   s q u a r e   c o r n e r   p i e c e s   may  be  w e l d e d   t o  

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

20  i s   s l i t   and  b e n t   to   fcrrr .   a  r e c t a n g u l a r   f r a m e   w i t h  

t h e   w a l l   12  in   one   p i e c e .   V e n t i l a t i o n   t h r o u g h   t h e  

o p e n i n g   14  i s   c o n t r o l l e d   by  t h e   l o u v r e s   15  ( s e e   F i g s .  

1  and   3)  w h i c h   a l s o   w e a t h e r   t h e   o p e n i n g .  

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

25  r e m o v a b l e   o u t e r   b o d y   p a r t   20  made  up  of  o p p o s i t e  

p a i r s   c-f  s t r a i g h t   c h a n n e l   s e c t i o n e d   m e r r b e r s   16 ,   16  a n d  
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and  17,   18  r e m o v a b l y   i n t e r c o n n e c t e d   w i t h   one  a n o t h e r  

a t   t h e i r   a d j a c e n t   e n d s   by  means   of  s e l f - t a p p i n g  

s c r e w s   21.  The  m e m b e r s   16,  17,  18  a r e   f o r m e d   a s  

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

5  p r e s e n t s   an  e q u a l l y   s p a c e d   p a i r   of  w a l l s   e x t e n d i n g  

away  f rom  t h e   b a s e   f l a n g e   11  to  t he   o u t s i d e   of  t h e  

w a l l   12 .   The  w a l l ,   e . g .   18 '   ( s e e   F i g .   3)  of   t h i s  

p a i r   of   w a l l s   a d j a c e n t   t h e   w a l l   12  a b u t s   t h e   o u t s i d e  

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

10  l i p   p o r t i o n   121 ,   e a c h   w a l l ,   s u c h   as  1 8 ' ,   i t s e l f  

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

e d g e .   The  a d j a c e n t   w a l l s ,   s u c h   as  1 8 ' ,   of   a l l   t h e  

m e m b e r s   16,  17,  18  s u b s t a n t i a l l y   c o r r e s p o n d   w i t h   o n e  

a n o t h e r   in  c r o s s - s e c t i o n a l   s i z e   and  s h a p e   to   i n t e r f i t  

15  w i t h   t h e   w a l l   12  in  t h e   m a n n e r   s e e n   in   F i g .   3.  T h e  

webs   or  f l o o r s   I6a_,  17a,,  l8ji   of   t h e   c h a n n e l   m e m b e r s  

16,   17 ,   18  a b u t   t h e   b a s e   f l a n g e   11.   The  c h a n n e l  

m e m b e r s   16,  17,  18  a c t   as  d r a i n a g e   c h a n n e l s   f o r   w a t e r  

w h i c h   r u n s   o f f   t h e   l o u v r e s   15.   The  o t h e r   u p s t a n d i n g  

20  w a l l s   1 6 " ,   17"  and  18"  of   t h e   c h a n n e l   m e m b e r s   1 6 ,  

17,   18  form  a  r e c t a n g u l a r   f r a m e   or  box  w h i c h   c a r r i e s  

t h e   p i v o t s   f o r   t h e   o u t e r   ends   of  t h e   l o v u r e s   1 5 .  

The  l o u v r e   end  p i v o t s   22  a r e   a r r a n g e d   as  s e e n   i n  

F i g .   4.  T h e s e   p i v o t s ,   w h i c h   a r e   f o r m e d   by  h e a d e d  

25  p i v o t   p i n s ,   a r e   d r i v e n   i n t o   t h e   r e s p e c t i v e   ends   o f  
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p a r t - c y l i n d r i c a l   c h a n n e l s   f o r m e d   in  h o l l o w   p a r t -  

c y l i n d r i c a l   ( 2 7 0 ° )   f o r m a t i o n s   2k  e x t e n d i n g   a l o n g   t h e  

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

f o r m a t i o n s   26  a r e   a l s o   p r o v i d e d ,   e x t e n d i n g   p a r a l l e l  

5  to   t h e   c e n t r a l   f o r m a t i o n s   2k,   a d j a c e n t   t h e   i n w a r d l y  

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

l i n k - l o u v r e   p i v o t s   in   a  m a n n e r   w h i c h   w i l l   be  d e s c r i b e d  

b e l o w .   The  l o u v r e s   15  a r e   c u t   to  t h e   r e q u i r e d   l e n g t h  

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

10  i n d i c a t e d   in   F i g .   3  and   a r e   a d d i t i o n a l l y   p r o v i d e d  

w i t h   l e a d i n g   and   t r a i l i n g   e d g e   f o r m a t i o n s   28,  29  

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

t h e   l o u v r e s ,   as  b e s t   shown  in  F i g .   3.  The  l e a d i n g  

edge   f o r m a t i o n s   28  c a r r y   e l a s t p m e r i c   s e a l s   30,  w h i c h  

15  may  be  l i p   s e a l s ,   c a r r i e d   by  t h e   f o r m a t i o n s   28  w h i c h  

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

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 s ,   and  w a t e r   p e n e t r a t i n g  

u n d e r   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 s   i s   t r a p p e d  

in  t h e   t r a i l i n g   e d g e   r a i n   c h a n n e l s   32  w h i c h   a l s o   a c t  

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

16  of   t h e   body   p a r t   20 ,   p a r t i c u l a r l y   when  t h e   l o u v r e s  

a r e   in  a  p a r t l y   o p e n e d   p o s i t i o n   and  t h e   v e n t i l a t o r  

i s   f l a t   r o o f   m o u n t e d .  

The  l o u v r e   end  p i v o t s   22  a r e   p r o v i d e d   w i t h  

25  b e a r i n g   s h o u l d e r s   3^  w h i c h   b e a r   d i r e c t l y   in   t h e  
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w a l l s   16"   of  t h e   box  and  t h e   p i v o t   p i n s   22  a r e   s e c u r e d  

in   t h e   f o r m a t i o n s   24  by  w i n g   f o r m a t i o n s   22 '   on  t h e  

p i n s   w h i c h   o c c u p y   c r o s s - c u t s   36  in  t h e   f o r m a t i o n s   - 2 4 ,  

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

5  b e i n g   d r i v e n   i n t o   t h e   f o r m a t i o n s   24  u n t i l   t h e   w i n g s  

22 '   r e a c h   t h i s   p o s i t i o n   w h e r e b y   t he   l o u v r e s   15  a r e  

p r e d e t e r m i n e d l y   p o s i t i o n e d   b e t w e e n   t h e   w a l l s   1 6 " .   To 

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

i t s   p i v o t   p i n s   22,   t h e   p i n s   have   s p l i n e s   22"  w h i c h  

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

f o r m a t i o n   24  of  t h e   l o u v r e .   The  g a p s   b e t w e e n   t h e  

l o u v r e   e n d s   and  t h e   w a l l s   16"  a r e   s e a l e d   w i t h   p i l e  

w e a t h e r   s e a l s   38a_,  38]d  m o u n t e d   in  o p e n - e n d e d   T - s l o t s  

f o r m e d   on  t h e   i n s i d e s   of   t h e   w a l l s   16"  and   f o rm  g a p s   3 7  

15  a t   t h e   e n d s   of   t h e   c h a n n e l s   32  f o r   t h e   d r a i n a g e   o f  

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

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

Each   l o u v r e   15  i s   a l s o   s u p p o r t e d ,   b e t w e e n   i t s  

e n d s ,   on  a  w i r e   p i v o t   arm  40  c a r r i e d   f r o m   an  i n t e r -  

20  m e d i a t e   f r a m e   member  42  w h i c h   s p a n s   t h e   v e n t i l a t i o n ,  

o p e n i n g   14  b e t w e e n   t h e   o p p o s i t e   p a i r   of   i t s   s i d e  

w a l l s   12  e x t e n d i n g   in   t h e   l o n g i t u d i n a l '   d i r e c t i o n   o f  

t h e   l o u v r e s .   The  member   42  i s   m e t a l ,   e . g .   a l i m i n i u m  

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

25  12  by  means   of   b r a c k e t s   44  w e l d e d   or  r i v e t t e d   to  t h e  
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w a l l s   d u r i n g   a s s e m b l y   o f   t h e   v e n t i l a t o r .   The  m e m b e r  

42  i s   c e n t r a l l y   d i s p o s e d   b e t w e e n   t h e   w a l l s   16"   a n d  

c a r r i e s   a  c o n t r o l   member   46  s u p p o r t e d   by,   and   s l i d a b l e  

on ,   t h e   member   42  by  m e a n s   of   b a l l   b e a r i n g   s l i d e s   4 8 ,  

5  t h e   b a l l s   o f   w h i c h   a r e   t r a p p e d   in   c a g e s   50  and  m o v e  

b e t w e e n   r u n w a y s   52,   54  of   t h e   m e m b e r s   42  and  4 6  

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

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

b o d i l y   m o v a b l e   c o n t r o l   member   46  i s   c o n n e c t e d   w i t h  

10  t h e   l o u v r e s   15  by  a  s e r i e s   of   w i r e   l i n k s   56,   t h e r e  

b e i n g   a  s e p a r a t e   l i n k   56  f o r   e a c h   l o u v r e .   As  s e e n  

i n   F i g .   5,  t h e   l i n k - l o u v r e   p i v o t s   56 '   and  t h e   p i v o t  

a r m - l o u v r e   p i v o t s   40 '   a r e   c o r r e s p o n d i n g l y   p o s i t i o n e d  

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

15  t h e   o p e n i n g   and  c l o s i n g   f o r c e s   i m p a r t e d   to   t h e  

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

40  and   t h e   i n t e r m e d i a t e   f r a m e   member  42,   and  t h e  

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

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

20  The  p i v o t   a r m - l o u v r e   p i v o t s   40  f  and  t h e   l i n k -  

l o u v r e   p i v o t s   56 '   h a v e   N y l o n   ( R e g i s t e r e d -   T r a d e   M a r k )  

p i v o t   b e a r i n g s   60  of  t h e   same  g e n e r a l   f o r m   as  t h e  

p i v o t   p i n s   22  f i t t e d   in   t h e   p a r t - c y l i n d r i c a l   c h a n n e l s  

of   t h e   l o u v r e   f o r m a t i o n s   24  and   26  r e s p e c t i v e l y .   T h e  

25  f o r m a t i o n s   24  and  26  a r e ,   in   t h i s   c a s e ,   b o t h   c u t   a w a y  
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l o c a l l y ,   c e n t r a l l y   of  - the   l o u v r e s ,   to  p r o v i d e  

f o r m a t i o n   g a p s   24'   and  26 '   to   e x p o s e   p a r t - c y l i n d r i c a l  

c h a n n e l   e n d s   f o r   i n s e r t i o n   o f   t h e   b e a r i n g s   60  a n d  

t h e   w i r e   e n d s   of  t he   p i v o t   a r m s   and  l i n k s ,   and  t o  

5  one  s i d e   of   t h e   g a p s   24 '   and   26 '   by  c r o s s  

c u t s   36 '   c o r r e s p o n d i n g   to  t h e   c r o s s   c u t s   36  a l r e a d y  

d e s c r i b e d   f o r   r e c e i v i n g   t h e   w i n g   f o r m a t i o n s   60 '   o f  

t h e   b e a r i n g s   60  c o r r e s p o n d i n g   to  t he   wing  f o r m a t i o n s  

221 .   The  f o r m a t i o n   g a p s   2 4 ' ,   261  a l s o   p r o v i d e   o p e r a t i n g  

10  s p a c e s   f o r   t h e   l o u v r e s ^ t o   p i v o t   on  t h e   p i v o t s   401 

and  f o r   t h e   l i n k s   56  to   p i v o t   t h e   l o u v r e s   on  t h e i r  

p i v o t s .   The  l i n k - c o n t r o l   member   p i v o t s   56"  a l s o   h a v e  

Nylon   p i v o t   b e a r i n g s   62 .   The  p i v o t   a r m - f r a m e   m e m b e r  

b u s h i n g s   64  a r e   l i k e w i s e   c o m p o s e d   of  Nylon  bu t   n o  

15  p i v o t i n g   i s   a c c o m m o d a t e d   f o r   in   t h i s   c a s e   s i n c e ,   a s  

w i l l   be  u n d e r s t o o d ,   t h e   p i v o t   arms  40  r e m a i n   s t a t i c ,  

t h e   p i v o t   a rms   40  s i m p l y   l e n d i n g   s t r u t - l i k e   s u p p o r t  

to  t h e   l o u v r e s   15  b e t w e e n   t h e i r   e n d s .  

The  Nylon   p i v o t   b e a r i n g s   62  and  t h e   N y l o n  

20  b u s h i n g s   64  have   wing  f o r m a t i o n s   to  r e t a i n   them  i n  

p o s i t i o n .  

As  s e e n   in  F i g .   3  t h e   p i v o t   arms  40  e x t e n d  

s u f f i c i e n t l y   f rom  the   member   42,   and  a r e   i n c l i n e d   w i t h  

r e s p e c t   t h e r e t o ,   such   t h a t   t h e   l o u v r e s   a r e   f r e e   t o  

25  open  t h r o u g h   an  a n g l e   of  s u b s t a n t i a l l y   90°  and  so  as  t o  

a s s u m e   a  v e r t i c a l   p o s i t i o n   when  the   v e n t i l a t o r   i s   s e t  
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h o r i z o n t a l l y ,   as  shown  in   F i g .   3.  In  t h i s   p o s i t i o n   a  

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

i s   a c h i e v e d .   A l s o ,   t h e   i n c l i n a t i o n   of   t h e   p i v o t   a r m s  

e n s u r e s   t h a t   t h e   p i v o t   a rms   s t i l l   l e n d   s t r u t - l i k e  

5  s u p p o r t   to  t h e   l o u v r e s   e v e n   when  t h e   l o u v r e s   a r e   i n  

t h e i r   f u l l y   open   p o s i t i o n .  

The  w i r e   l i n k s   56  a r e   of  Z - s h a p e   as  s e e n   i n  

F i g .   5  to   m i n i m i z e   t h e   c l o s i n g   f o r c e s   t e n d i n g   t o  

w r e n c h   t h e   l i n k - l o u v r e   p i v o t s   56  •  and  p i v o t   b e a r i n g s  

10  60  o u t   of   t h e   c h a n n e l   f o r m a t i o n s   2 6 .  

The  c o n t r o l   member   46  may  be  o p e r a t e d   in   a n y  

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

a c t i n g   p n e u m a t i c   ram  70  i s   p r o v i d e d ,   c a r r i e d   f r o m  

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

15  46  in   one  d i r e c t i o n   to   t h e   r i g h t   in  F i g s .   1  to   3 

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

s p r i n g   72  c o n n e c t e d   b e t w e e n   t h e   member  46  and  t h e  

f r a m e .   The  p i s t o n   r o d   74  of  t h e   ram  i s   c o n n e c t e d  

w i t h   t h e   member   46  t h r o u g h   a  c o u p l i n g   76  i n c o r p o r a t i n g  

20  a  f u s i b l e   l i n k   78 ,   80  so  t h a t   in   t h e   e v e n t   of  a  f i r e  

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

46  i s   r e l e a s e d   f o r   r e t u r n   m o v e m e n t ,   to  t h e   l e f t   i n  

F i g ,   3,  by  t h e   s p r i n g   72  and  t h e   l o u v r e s   a r e   o p e n e d  

a u t o m a t i c a l l y   t©  v e n t i l a t e   t h e   f i r e ,  

25  gy  p r o v i d i n g   a d d i t i o n a l   c o n t r o l   m e c h a n i s m s  
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and  i n t e r m e d i a t e   f r a m e   m e m b e r s   42,  a l l   as  a l r e a d y  

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 ,  

t h e   l o v u r e s   15  and  t h e   t o p   and  b o t t o m   o u t e r   b o d y  

m e m b e r s   17,  18  may  be  s e l e c t e d   to   be  of  i n c r e a s i n g  

5  l e n g t h   to  i n t e r f i t   w i t h   w i d e r   b a s e s   10  to   f o r m  

v e n t i l a t o r s   in  a  r a n g e   of  s i z e s   as  d e s i r e d .  

The  m e m b e r s   16,   17,   18  f o r m i n g   t h e   body  p a r t  

20  or  box  a r e   o f f e r e d   up  s e p a r a t e l y   to  t h e   b a s e   1 0 ,  

when  c o n s t r u c t i n g   t h e   v e n t i l a t o r   and  r o t a t e d   i n t o   •  , 

10  p o s i t i o n   w i t h   t h e i r   w a l l s   s u c h   as  181  e n g a g i n g   w i t h  

t h e i r   d o w n t u r n e d   u p p e r   e d g e   l i p s   u n d e r   t h e   l i p   1 2 * .  

The  f i x i n g   s c r e w s   21  a r e   t h e n   i n s e r t e d   to  u n i t e   t h e  

box  and  f i x   t h e   box  to   t h e   b a s e .  

The  b a s e   10  i s   t h e n   f i t t e d   w i t h   as  many  of  t h e  

15  i n t e r m e d i a t e   f r a m e   m e m b e r s   42,   a l r e a d y   m o u n t i n g   t h e i r  

b r a c k e t s   44  and  c o n t r o l   m e c h a n i s m s ,   as  a r e   r e q u i r e d  

to  s u p p o r t   and  o p e r a t e   l o u v r e s   15  s p a n n i n g   t h e   w i d t h  

of   t h e   b a s e .   I n i t i a l l y ,   t h e   f r a m e   m e m b e r s   a r e   l o o s e l y  

p o s i t i o n e d .  

20  The  l o u v r e s   a r e   a s s e m b l e d   i n t o   t h e   box  f o r m e d  

by  t he   o u t e r   body  p a r t   20  and  i n t e r c o n n e c t e d   w i t h  

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

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

b r a c k e t s   44  a r e   t h e n   r i v e t t e d   or  w e l d e d   to  t h e   b a s e  

25  f r a m e s .   Rap id   a s s e m b l y   of  v e n t i l a t o r s   as  d e s c r i b e d   w i t h  
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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   i s ,   t h e r e f o r e ,  

a c h i e v e d .  

The  end  of   e a c h   c h a n n e l   member   16  may  o p e n  

t h r o u g h   t h e   w a l l   18"  to   d r a i n   o f f   w a t e r   f rom  t h e  

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

The  b a s e   10  i s   w e l d e d   in   one  p i e c e   and  i s  

n o w h e r e   p e n e t r a t e d   by  f i x i n g   h o l e s .   P r o v i d e d ,  

t h e r e f o r e ,   t h a t   t h e   f l a n g e   11  i s   p r o p e r l y   f l a s h e d  

to   t h e   r o o f   or  w a l l   W,  w a t e r   c a n n o t   p e n e t r a t e   u n d e r  

10  o r   t h r o u g h   t h e   b a s e .   At  t h e   same  t i m e ,   t h e   b o d y  

p a r t   20  of   t h e   v e n t i l a t o r   w h i c h   i s   e x p o s e d   o u t s i d e  

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

t h e   s c r e w s   21,  to   g a i n   a c c e s s   to   t h e   l o u v r e   o p e r a t i n g  

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

15  The  l o u v r e   b l a d e s   may  be  f o r m e d   e . g .   e x t r u d e d  

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

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

f r a m e d   c o n s t r u c t i o n s   may  be  u s e d .  
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CLAIMS;  

1 . .   A  c o n t r o l l a b l e   l o u v r e d   v e n t i l a t o r   h a v i n g  

o p e n   and  c l o s e d   p o s i t i o n s   in  w h i c h   e a c h   l o u v r e   ( 1 5 )  

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

5  and  c l o s i n g   m o v e m e n t s   b e t w e e n   one  o p p o s i t e   p a i r   o f  

s i d e   m e m b e r s   ( 1 6 )   of  a  f r a m e   of   t he   v e n t i a l t o r   d e f i n i n g  

a  v e n t i l a t i o n   o p e n i n g   ( 1 4 )   to  be  c o n t r o l l e d   by  t h e  

l o u v r e s   c h a r a c t e r i z e d   in   t h a t   t h e   l o u v r e s   a r e   a l s o  

s u p p o r t e d , ;   a t   a t   l e a s t   one  l o c a t i o n   b e t w e e n   t h e i r  

10  e n d s ,   on  p i v o t   a r m s   ( 4 0 )   c a r r i e d   f rom  an  i n t e r m e d i a t e  

f r a m e   member  ( 4 2 )   s p a n n i n g   t h e   v e n t i l a t i o n   o p e n i n g  

( 1 4 )   b e t w e e n   a  f u r t h e r   o p p o s i t e   p a i r   of  s i d e   f r a m e  

m e m b e r s   ( 17 ,   1 8 )   of   s a i d   v e n t i l a t o r   f r a m e .  

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  

15  w h i c h   t he   l o u v r e s   ( 1 5 )   a r e   s u p p o r t e d   a t   a  p l u r a l i t y  

of  l o c a t i o n s   b e t w e e n   t h e i r   e n d s   on  p i v o t   a rms   ( 4 0 )  

c a r r i e d   f rom  a  p l u r a l i t y   of  s a i d   i n t e r m e d i a t e   f r a m e  

m e m b e r s   ( 4 2 )   s p a c e d   a p a r t   a l o n g   ther   l e n g t h s   of  t h e  

l o u v r e s   ( 1 5 ) .  

20  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  i n  

w h i c h   t h e   p i v o t   a rms   ( 4 0 )   e x t e n d   s u f f i c i e n t l y   f r o m  

t h e   i n t e r m e d i a t e   f r a m e   member  (42 )   or  members   ( 4 2 )  

and  a r e   i n c l i n e d   w i t h   r e s p e c t   t h e r e t o   such   t h a t   t h e  

l o u v r e s   (15 )   a r e   f r e e   to  open   t h r o u g h   an  a n g l e   o f  

25  s u b s t a n t i a l l y   9 0 ° .  
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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   i n c l u d i n g   a  b o d i l y   m o v a b l e   c o n t r o l   member   ( 4 6 )  

f o r   o p e n i n g   and  c l o s i n g   t h e   l o u v r e s   ( 1 5 ) ,   t h e   c o n t r o l  

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

5  of   l i n k s   ( 5 6 ) ,   t h e r e   b e i n g   a  s e p a r a t e   l i n k   ( 5 6 )   f o r  

e a c h   l o u v r e ,   e a c h   l i n k   ( 5 6 )   b e i n g   p i v o t e d   a t   i t s  

o p p o s i t e   e n d s   r e s p e c t i v e l y   to   t h e   l o u v r e   ( 1 5 )   and  t o  

t h e   c o n t r o l   member   ( 4 6 ) ,   t h e   l i n k - l o u v r e   p i v o t s  

( 5 6 1 )   b e i n g   p o s i t i o n   c l o s e   to  t h e   p i v o t   a r m - l o u v r e  

10  p i v o t s   ( 4 0 1 )   a t   one  l o c a t i o n   in   t he   l e n g t h w i s e  

d i r e c t i o n   of   t h e   l o u v r e s   ( 1 5 ) .  

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  in   w h i c h  

t h e   c o n t r o l   member   ( 4 6 )   i s   s u p p o r t e d   by ,   and   i s  

s l i d a b l e   on ,   t h e   i n t e r m e d i a t e   f r a m e   member   ( 4 0 )  

15  a t   s a i d   one   l o c a t i o n   i n   t h e   l e n g t h w i s e   d i r e c t i o n   o f  

t h e   l o u v r e s   ( 1 5 ) .  

6.  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   5  i n .  

w h i c h   t h e   l o u v r e s   ( 1 5 )   a r e   f o r m e d   as  e x t r u d e d  

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

20  e x t e n d i n g   h o l l o w   f o r m a t i o n s   ( 24 ,   26)  w h i c h   h o u s e  

t h e   l o u v r e   end  and  p i v o t   a r m - l o u v r e   p i v o t s   ( 2 2 ,   40  ' )  

and   t h e   l i n k - l o u v r e   p i v o t s   (56  ' )   r e s p e c t i v e l y ,   a l l  

w i t h   a  p u s h - i n   f i t .  

7.  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   6  i n  

25  w h i c h   t h e   l o u v r e   end  p i v o t s   (22 )   a r e   f i x e d   w i t h   r e s p e c t  
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to   t h e   l o u v r e s   ( 1 5 )   and  b e a r   d i r e c t l y   in   s a i d   o n e  

o p p o s i t e   p a i r   of   s i d e   f r a m e   member s   ( 1 6 ) ,   t h e   l o u v r e  

end   p i v o t s   ( 2 2 )   a c t i n g   to  p o s i t i o n   t h e   l o u v r e s   ( 1 5 )  

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

5  m e m b e r s   ( 1 6 ) .  

8.  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   h a v i n g   a  body  p r e s e n t i n g   a  b a s e   f l a n g e   ( 1 1 )  

f o r   f l a s h i n g   t h e   v e n t i l a t o r   to  a  r o o f   or  w a l l   ( W ) ,  

t h e   b a s e   f l a n g e   ( 1 1 )   b e i n g   f o r m e d   on  a  b a s e   ( 1 0 )  

10  h a v i n g   a  w a l l   ( 1 2 )   e x t e n d i n g   away  f rom  t h e   b a s e  

f l a n g e   (11 )   on  one  s i d e   t h e r e o f   and  d e f i n i n g   s a i d  

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

w a l l   ( 1 2 )   h a v i n g   l i p   p o r t i o n s   ( 1 2 1 )   o v e r h a n g i n g   t h e  

b a s e   f l a n g e   ( 1 1 ) ,   and  an  o u t e r   body  p a r t   ( 2 0 )  

15  c o m p o s e d   of   s t r a i g h t ,   c h a n n e l - s e c t i o n e d   m e m b e r s   ( 1 6 ,  

16,   17,   18)   r e m o v a b l y   i n t e r c o n n e c t e d   w i t h   one  a n o t h e r  

a t   t h e i r   a d j a c e n t   e n d s ,   t h e   c h a n n e l - s e c t i o n e d  

m e m b e r s   ( 1 6 ,   16,  17,   18)  e a c h   p r e s e n t i n g   a  p a i r   o f  

w a l l s   e x t e n d i n g   away  f rom  t h e   b a s e   f l a n g e   to  t h e  

20  o u t s i d e   of   s a i d   v e n t i l a t i o n   o p e n i n g   d e f i n i n g   w a l l  

( 1 2 )   and  e a c h   h a v i n g   i t s   w a l l   ( e . g .   l 8 f )   a d j a c e n t  

t h e   v e n t i l a t i o n   o p e n i n g   d e f i n i n g   w a l l   ( 1 2 )   e n g a g e d  

u n d e r   t he   o v e r h a n g i n g   l i p   p o r t i o n   ( 1 2 1 )   of  t h e  

v e n t i l a t i o n   o p e n i n g   d e f i n i n g   w a l l   ( 1 2 ) .  

25  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  in  w h i c h  
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t h e   c h a n n e l - s e c t i o n   member   w a l l s   ( e . g .   1 8 ' )   a d j a c e n t  

t h e   v e n t i l a t i o n   o p e n i n g   d e f i n i n g   w a l l   ( 1 2 )   e n g a g e   u n d e r  

s a i d   o v e r h a n g i n g   l i p   p o r t i o n   (12*  )  of   t h e   v e n t i l a t i o n  

o p e n i n g   d e f i n i n g   w a l l   ( 1 2 )   w i t h   l i p   p o r t i o n s  

5  o v e r h a n g i n g   t h e   c h a n n e l - s e c t i o n e d   member   f l o o r s .  
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