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(§)  Electro-mechanical  controls  for  ventilators  and  methods 
@  An  electro-mechanical  ventilator  control  mechanism 
comprises  a  rotary  actuator  (19)  operable  to  move  a  control 
arm  (1)  to  open  and  close  the  ventilator  via  a  force 
transmitting  member  (10)  formed  in  two  sections  (4,  5), 
normally  retained  telescoped  one  within  the  other  by  an 
electromagnetic  device  (2,3)  mounted  on  the  section  (4)  and 
an  electromagnetic  keeper  plate  (4)  mounted  on  the  section 
(5),  spring  means  (7)  being  provided  pulling  on  the  end  of the 
member  (10)  and  tending  to  open  the  ventilator.  De- 

energisation  of  the  electromagnetic  device  (2,  3)  e.g.  under 
the  control  of  an  automatic  fire  ventilating  system,  releases 
the  keeper  plate  (4)  and  allows  the  ventilator  to  open  under 
the  action  of  the  spring  (7).  Subsequent  operation  of  the 
rotary  actuator  (19)  and  re-energisation  of the  electromagne- 
tic  device  (2,3)  re-sets  the  ventilator  for  automatic  operation. 
Instead  of  a  rotary  actuator  (19)  a  linear  actuator  (20)  (see 
Figure  2)  may  be  used. 



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  v e n t i l a t o r s  

and  c o n c e r n s   e l e c t r o - m e c h a n i c a l   c o n t r o l s   f o r  

v e n t i l a t o r s   and  m e t h o d s   of  e m p l o y i n g   s a m e .  

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

t he   i m p a r t a t i o n   of  a  movement   to  a  member  upon  t h e  

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

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

T y p i c a l l y   a  v e n t i l a t o r   may  be  r e q u i r e d   to  be  o p e n e d  

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

v e n t i l a t i o n   m a n a g e m e n t   s y s t e m   and  o p e n e d   or  f u l l y  

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

f i r e   v e n t i l a t i o n   s y s t e m .   A  r e q u i r e m e n t   in  r e s p e c t  

of  e m e r g e n c y   s y s t e m s   is   t h a t   t h e y   can  r e a d i l y   b e  

t e s t e d   and  r e i n s t a t e d .  

A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n   a  v e n t i l a t o r  

has   an  e l e c t r o - m e c h a n i c a l   c o n t r o l   m e c h a n i s m   c o m p r i s i n g  

a c t u a t i n g   means   o p e r a b l e   to  open  and  c l o s e   t h e  

v e n t i l a t o r   v i a   a  f o r c e   t r a n s m i t t i n g   member  f o r m e d   i n  

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

one  w i t h   r e s p e c t   to   the   o t h e r   by  an  e l e c t r o m a g n e t i c  

d e v i c e   m o u n t e d   on  one  of  the   s e c t i o n s   and  an  e l e c t r o -  

m a g n e t i c   k e e p e r   p l a t e   moun ted   on  the   e t h e r   of  t h e  

s e c t i o n s ,   e n e r g i s i n g   means  b e i n g   p r o v i d e d   p u l l i n g   o r  



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

member   in   t h e   d i r e c t i o n   to  e x t e n d   the   m e m b e r .  

T y p i c a l l y ,   a  r o t a r y   a c t u a t o r   may  be  d r i v e n   t o  

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

a b o u t   an  a x i s   of  r o t a t i o n   to  i m p a r t   a  p r e d e t e r m i n e d  

m o v e m e n t   to   t h e   d i s t a l   end  of   a  c o n n e c t i n g   r o d  

p i v o t e d   to   t h e   arm,  t h e r e b y   to   p e r f o r m   the   o p e n i n g  

and  c l o s i n g   m o v e m e n t   of  t he   v e n t i l a t o r .  

Wi th   t h i s   a r r a n g e m e n t   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   when  t he   e l e c t r o m a g n e t i c   d e v i c e   i s  

d e - e n e r g i s e d   u n d e r   t he   c o n t r o l   of  a  f i r s t   c o n t r o l  

s y s t e m ,   t h e   c o n n e c t i n g   rod   i s   e x t e n d e d   by  t h e   p u s h i n g  

or  p u l l i n g   means   to  p e r f o r m   t h e   o p e n i n g   or  c l o s i n g  

m o v e m e n t .   The  same  f u n c t i o n   may  be  p e r f o r m e d   u n d e r  

t h e   c o n t r o l   of  a  s e c o n d   c o n t r o l   s y s t e m   by  r o t a t i n g  

t h e   c o n t r o l   a rm.   F u r t h e r m o r e ,   o p e r a t i o n   of  t h e   r o t a r y  

a c t u a t o r   f o l l o w i n g   upon  e x t e n s i o n   of  the  c o n n e c t i n g  

r o d   r o t a t e s   t h e   c o n t r o l   arm  to  r e - u n i t e   t he   e l e c t r o -  

m a g n e t i c   d e v i c e   and  t he   k e e p e r   p l a t e   so  t h a t   u p o n  

r e - e n e r g i s a t i o n   of  t he   e l e c t r o m a g n e t i c   d e v i c e   a n d  

r e v e r s e   r o t a t i o n   of  t h e   c o n t r o l   arm  by  t he   r o t a r y  

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

c o n d i t i o n .  

In  a n o t h e r   a r r a n g e m e n t   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n   a  l i n e a r   a c t u a t o r   i s   o p e r a b l e   to  i m p a r t   a  



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

rod   of  t he   a c t u a t o r ,   t h e   d i s t a l   end  of  which   i s  

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

of  t he   v e n t i l a t o r .  

With  t he   l a s t   d e s c r i b e d   a r r a n g e m e n t ,   t h e  

v e n t i l a t o r   r e s p o n d s   to  d e - e n e r g i s a t i o n   of  t he   e l e c t r o -  

m a g n e t i c   d e v i c e   and  i s   r e - s e t   by  o p e r a t i o n   of  t h e  

l i n e a r   a c t u a t o r   in  t he   same  m a n n e r   as  t he   f i r s t  

d e s c r i b e d   a r r a n g e m e n t   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n .  

The  p r e s e n t   i n v e n t i o n   has   been  d e v e l o p e d   f o r  

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

o r d i n a r y   d a y - t o - d a y   v e n t i l a t i o n   and  f o r   e m e r g e n c y  

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

may  be  d e - e n e r g i s e d   a u t o m a t i c a l l y   in  r e s p o n s e   to  a  

f i r e   c o n d i t i o n   d e t e c t e d   f o r   e x a m p l e   by  a  smoke  o r  

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

f u l l y   open  the   v e n t i l a t o r .   O p e r a t i o n   of  t he   r o t a r y  

or  t he   l i n e a r   a c t u a t o r   u s i n g   t h e   d a y - t o - d a y   m a n a g e m e n t  

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

s y s t e m   or  p e r m i t s   i t   to  be  i n s t a l l e d   upon  e n e r g i s a t i o n  

of  the   e l e c t r o m a g n e t i c   d e v i c e .  

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  no t   b y  

way  of  l i m i t a t i o n ,   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g  

d r a w i n g s   in  w h i c h   : -  



FIG.  1  shows   a  v e n t i l a t o r   c o n t r o l   c o m p r i s i n g  

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

i n d i c a t e d   A  in   f u l l   l i n e   and  B  a n d   C  r e s p e c t i v e l y  

in  b r o k e n   l i n e ;   a n d  

FIG.  2  shows   a  v e n t i l a t o r   c o n t r o l   c o m p r i s i n g  

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

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

and  f i r s t   to  F i g u r e   1,  a  c o n t r o l   arm  1  i s   r o t a t a b l e  

by  a  r e v e r s i b l e   e l e c t r i c   m o t o r   19  f o r   c o n t r o l l i n g  

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

v e n t i l a t o r   ( n o t   s h o w n )   t h e   l o u v r e s   of  wh ich   a r e  

h i n g e a b l y   c o n n e c t e d   to  a  c o n t r o l   b a r  7   of  t h e  

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

d i r e c t i o n s   9  r e s p e c t i v e l y   to  open  and  c l o s e   t h e  

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

open   t he   l o u v r e s   by  means   of  a  s p r i n g   8.  L o u v r e d  

v e n t i l a t o r s   a r e   commonly   c o n t r o l l e d   by  means  of  s u c h  

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

c o n t r o l   ba r   7  i s   t h e   member  to  be  moved  by  t h e  

v e n t i l a t o r   c o n t r o l   now  b e i n g   d e s c r i b e d .   The  c o n t r o l  

arm  1  o p e r a t e s   a  c o n n e c t i n g   rod  10  w h i c h   is   p i v o t e d  

as  a t   11  to  t h e   a r m .   The  d i s t a l   end  12  of  t h e  

c o n n e c t i n g   rod   i s   p i v o t e d   to  t he   c o n t r o l   bar   of  t h e  

v e n t i l a t o r .   The  c o n n e c t i n g   rod  10  i s   in  two  s e c t i o n s  

4  a n d   5.  S e c t i o n  4   i s   f o r m e d   as  a  t u b e   and  s e c t i o n   5 



as  a  r o d .   The  rod  5  s l i d e s   in  the  t u b e   4.  The  rod  5 

i s   n o r m a l l y   r e t a i n e d   t e l e s c o p e d   w i t h i n   the   t u b e   4 

by  an  e n e r g i s e d   e l e c t r o m a g n e t i c   d e v i c e   3  m o u n t e d   o n  

t h e   t u b e   4  and  an  e l e c t r o m a g n e t i c   k e e p e r   p l a t e   6  m o u n t e d  

on  t h e   rod  5.  An  e l e c t r i c a l   l e a d   2  c o n n e c t s   w i t h  

t h e   e l e c t r o m a g n e t i c   d e v i c e ,   the   l e a d   2  b e i n g  

c o n n e c t e d   in  w i t h   an  a u t o m a t i c   f i r e   v e n t i l a t i o n  

e n e r g i s i n g   o p e n i n g   s y s t e m .   The  c o n t r o l   arm  1  i s  

r o t a t a b l e   by  t he   e l e c t r i c   mo to r   u n d e r   t he   c o n t r o l   o f  

t h e   d a y - t o - d a y   v e n t i l a t i o n   m a n a g e m e n t   s y s t e m   f r o m  

i t s   p o s i t i o n   in  w h i c h   t he   c o n t r o l   i s   in  t he   s e t t i n g  

A  shown  in  f u l l   l i n e   and  t he   v e n t i l a t o r   l o u v r e s   a r e  

in  a  c l o s e d   p o s i t i o n   to  i t s   p o s i t i o n   in  w h i c h   t h e  

c o n t r o l   i s   in  t he   s e t t i n g   B  shown  in  b r o k e n   l i n e ,   t o  

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

a c t i o n   of  s p r i n g   f o r c e   t e n d i n g   to  open  the   v e n t i l a t o r  

l o u v r e s .   C o n v e r s e l y ,   t h e   c o n t r o l   arm  1  i s   r o t a t a b l e  

by  t he   e l e c t r i c   m o t o r   f rom  i t s   B  s e t t i n g   to  i t s   A 

s e t t i n g   u n d e r   t he   c o n t r o l   of  the   d a y - t o - d a y   m a n a g e m e n t  

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

a c t i o n   of  t he   o p e n i n g   s p r i n g .  

When  the   e l e c t r o m a g n e t i c   d e v i c e   i s   d e - e n e r g i s e d  

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

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

t h e   s e t t i n g   A,  t he   k e e p e r   p l a t e   6  i s   r e l e a s e d   and  t h e  



rod   5  and  k e e p e r   p l a t e   6  t r a v e l   to  the   s e t t i n g   C 

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

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

t h e   same  t i m e   p e r m i t t i n g   t h e   v e n t i l a t o r   l o u v r e s   t o  

o p e n .   F o l l o w i n g   t h i s ,   r o t a t i o n   of  the   arm  1  f r o m  

i t s   A  s e t t i n g   to  i t s   B  s e t t i n g   u n d e r   the   c o n t r o l   o f  

t h e   d a y - t o - d a y   s y s t e m   r e - e n g a g e s   t he   e l e c t r o m a g n e t i c  

d e v i c e   3  w i t h   t he   k e e p e r   p l a t e   6  in  the   B  s e t t i n g  

p o s i t i o n   so  t h a t   upon  r e - e n e r g i s a t i o n   of  t h e  

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

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

t h e   c o n t r o l   i s   r e - s e t .  

I t   w i l l   be  c l e a r   t h a t   d e - e n e r g i s a t i o n   of  t h e  

e l e c t r o m a g n e t i c   d e v i c e   in  any  s e t t i n g   of  t h e   c o n t r o l  

w i l l   c a u s e   t h e   v e n t i l a t o r   l o u v r e s   to  be  moved  t o  

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

in  t h a t   p o s i t i o n .  

In  t h e   A  s e t t i n g   of   t he   c o n t r o l   arm  1,  t h e  

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

t h e   c o n n e c t i n g   rod   10  and  t he   s p r i n g   f o r c e s   t e n d i n g  

to  open   t h e   v e n t i l a t o r   a r e   no t   o p e r a b l e   to  r o t a t e   t h e  

m o t o r .   The  s y s t e m   i s ,   t h e r e f o r e ,   l o c k e d   when  t h e  

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

In  F i g .   2  p a r t s   c o r r e s p o n d i n g   w i t h   p a r t s  

a l r e a d y   d e s c r i b e d   a r e   i n d i c a t e d   by  t he   same  r e f e r e n c e  



n u m e r a l   as  u s e d   in   F i g .   1.  A  p n e u m a t i c   c y l i n d e r   2 0  

has   i t s   p i s t o n   rod   21  f o r m e d   in  two  s e c t i o n s  

c o r r e s p o n d i n g   to   t h e   s e c t i o n s   4  and  5  m o u n t i n g   t h e  

p a r t s   3  and  6.  O p e r a t i o n   of  t he   p n e u m a t i c   c y l i n d e r  

i s   u n d e r   t h e   c o n t r o l   of  the   d a y - t o - d a y   m a n a g e m e n t  

s y s t e m   to  open  and  c l o s e   t he   v e n t i l a t o r .   D e - e n e r g i s a -  

t i o n   of  t h e   d e v i c e   3  u n d e r   t he   c o n t r o l   of  t h e  

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

v e n t i l a t o r   to  open   f u l l y   i f   i t   i s   no t   a l r e a d y   f u l l y  

o p e n .   The  k e e p e r   p l a t e   6  t h e n   a s s u m e s   i t s   c h a i n  

d o t t e d   p o s i t i o n   shown  in  F i g .   2.  O p e r a t i o n   of   t h e  

p n e u m a t i c   c y l i n d e r   20  and  r e - e n e r g i s a t i o n   of  t h e  

d e v i c e   3  r e - s e t s   t h e   a u t o m a t i c   f i r e   v e n t i l a t i o n  

s y s t e m .  

The  p n e u m a t i c   c y l i n d e r   may  be  d o u b l e   a c t i n g  

or  s i n g l e   a c t i n g ,   a i r   u n d e r   p r e s s u r e   b e i n g   s u p p l i e d  

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

The  i n v e n t i o n   i s   no t   r e s t r i c t e d   to  l o u v r e d  

v e n t i l a t o r s   bu t   may  be  a p p l i e d   to  t he   o p e n i n g   and  c l o s i n g ;  

t e s t i n g   and  r e - s e t t i n g   of  v e n t i l a t o r s   and  v e n t i l a t i n g  

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

any  k i n d   of  o p e n a b l e   and  c l o s a b l e   v e n t i l a t o r s .   The  

v e n t i l a t o r s   may  be  d u c t e d   v e n t i l a t o r s   in  t he   form  o f  

d a m p e r s   and  may  be  r e q u i r e d   to  c l o s e   r a t h e r   t h a n   t o  

open  in  r e s p o n s e   to  a  f i r e   c o n d i t i o n   b e i n g   d e t e c t e d .  



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

c o n t r o l   m e c h a n i s m   c o m p r i s i n g   a c t u a t i n g   means   (19  or  2 0 )  

o p e r a b l e   to  open  and  c l o s e   t h e   v e n t i l a t o r   v i a   a  f o r c e  

t r a n s m i t t i n g   member  (10  or  21)  f o r m e d   in   two  s e c t i o n s  

(4 ,   5)  w h i c h   a r e   n o r m a l l y   r e t a i n e d   t e l e s c o p e d   o n e  

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

(2 ,   3,  6)  m o u n t e d   on  one  of  t h e   s e c t i o n s   and  a n  

e l e c t r o m a g n e t i c   k e e p e r   p l a t e   (6)  m o u n t e d   on  t h e   o t h e r  

of   t h e   s e c t i o n s ,   e n e r g i s i n g   means  b e i n g   p r o v i d e d  

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

t r a n s m i t t i n g   member  in  t h e   d i r e c t i o n   to  e x t e n d   t h e  

m e m b e r .  

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  

w h i c h   t h e   a c t u a t o r   i s   a  r o t a r y   a c t u a t o r   ( 1 9 )   o p e r a b l e  

to  s w i n g   a  c o n t r o l   arm  (1 )   t h r o u g h   a  p r e d e t e r m i n e d  

a n g l e   a b o u t   an  a x i s   of  r o t a t i o n   to  i m p a r t   a  

p r e d e t e r m i n e d   d i s p l a c e m e n t   to  the   d i s t a l   end  of  s a i d  

f o r c e   t r a n s m i t t i n g   member   ( 1 0 ) ,   t h e   f o r c e   t r a n s m i t t i n g  

member   b e i n g   p i v o t e d   to  s a i d   a r m .  

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  in  w h i c h  

t h e   a c t u a t o r   i s   a  l i n e a r   a c t u a t o r   ( 2 0 )   o p e r a b l e   t o  

i m p a r t   a  p r e d e t e r m i n e d   d i s p l a c e m e n t   to  t h e   d i s t a l   e n d  

of   s a i d   f o r c e   t r a n s m i t t i n g   member  ( 2 1 ) .  



4.  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   3  i n  

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

of   s a i d   a c t u 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  any  p r e c e d i n g  

c l a i m   in  w h i c h   t he   e n e r g i s i n g   means  i s   a  s p r i n g   ( 7 ) .  

6.  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   means   f o r   d e - e n e r g i s i n g   s a i d   e l e c t r o -  

m a g e n t i c   d e v i c e   (2,  3,  6)  in  r e s p o n s e   to  a  f i r e  

c o n d i t i o n   b e i n g   d e t e c t e d .  

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

c l a i m e d   in  c l a i m   6  i n c l u d i n g   o p e r a t i n g   s a i d   a c t u a t o r  

to  open  t h e   v e n t i l a t o r   f o r   d a y - t o - d a y   v e n t i l a t i o n  

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

e n e r g i s e d .  

8.  A  m e t h o d   of  r e - s e t t i n g   a  f i r e   v e n t i l a t o r   a s  

c l a i m e d   in  c l a i m   6  f o l l o w i n g   o p e n i n g   or  c l o s i n g   o f  

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

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

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

9.  A  m e t h o d   of  t e s t i n g   a  f i r e   v e n t i l a t o r   a s  

c l a i m e d   in  c l a i m   6  i n c l u d i n g   d e - e n e r g i s i n g   s a i d  

e l e c t r o m a g n e t i c   means   (2 ,   3,  6)  to  t e s t   o p e r a t e   t h e  

v e n t i l a t o r   by  o p e n i n g   or  c l o s i n g   the   v e n t i l a t o r ,   t h e n  

o p e r a t i n g   s a i d   a c t u a t o r   (10  or  2 0 ) ,   t h e n   r e - e n e r g i s i n g  

s a i d   e l e c t r o m a g n e t i c   d e v i c e   (2,   3,  6)  and  a g a i n  



o p e r a t i n g   s a i d   a c t u a t o r   (10  or  20)  to  c l o s e   t h e  

v e n t i l a t o r .  
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