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©  Centrifugal  fan  with  flow  control. 
  A  centrifugal  fan  having  the  inner  edges  of  the  impeller 
blades  (7)  extending  parallel  to  the  impeller  axis  incorporates 
a  circular  damper  plate  (11)  supported  coaxially  within  the 
array  of  blades  with  its  edge  closely  adjacent  the  inner  edges 
of  the  blades,  and  movable  in  an  axial  direction  so  as  to  vary 
the  useful  width  of  the  blades  and  thereby  the  flow  rate.  The 
damper  plate,  being  separate  from  the  impeller  (2),  may  be 
supported  in  a  non-rotatable  manner  and  enables  the  fan  to 
operate  at  an  efficiency  comparable  with  one  having  a  radial 
vane  damper,  but  is  simpler  mechanically  as  it  requires  only 
a  single  primary  moving  part. 



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

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

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

p e r i p h e r a l   r e g i o n   of  the   b a c k   p l a t e   w i t h   t h e i r   i n n e r  

e d g e s   e q u a l l y   s p a c e d   f rom  t h e   a x i s   of  r o t a t i o n   t o  

p r o v i d e   an  i n l e t   r e g i o n ,   c o m m o n l y   known  as  t h e  

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

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

the   b l a d e s   as  t h e   i m p e l l e r   r o t a t e s .   In   s u c h   f a n s   t h e  

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

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

c o m m u n i c a t e s   w i t h   t h e   eye  of  t h e   i m p e l l e r ,   and  a n  

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

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

use   of  t h e   f a n .  

The  f l o w r a t e   of  a  c e n t r i f u g a l   f a n   can  b e  

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

i m p e l l e r   b u t   t h i s   i s   not   a l w a y s   d e s i r a b l e   o r  

p r a c t i c a b l e .  

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

may  be  p o s i t i o n e d   e i t h e r   on  t h e   i n l e t   or   o u t l e t   s i d e  

of  t h e   f a n ,   d e p e n d i n g   on  t h e   n a t u r e   of  t h e   f a n   a n d  

the   c h a r a c t e r i s t i c s   r e q u i r e d ,   and  a l t h o u g h   s u c h  

d a m p e r s   t e n d   to   l o w e r   the   f a n   e f f i c i e n c y   t o   some  e x t e n t  

d e p e n d i n g   on  t h e   fo rm  e m p l o y e d   t h e y   have   t h e   a d v a n t a g e  

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

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

One  f o r m   of  d a m p e r   i n   common  u s e   c o n s i s t s  

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

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

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

t h e i r   a n g u l a r   s e t t i n g .  

A n o t h e r   fo rm  of  d a m p e r   makes   u s e   of  r a d i a l l y  

e x t e n d i n g   p i v o t a b l e   v a n e s   at   t he   f a n   i n l e t .   I n   u se   o f  

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

o n l y   when  gas   e n t e r s   t he   i m p e l l e r   eye  a x i a l l y   and  w i t h o u t  

s w i r l .   The  r a d i a l   vane  d a m p e r   i s   a r r a n g e d   to   d e v e l o p  



a  d e g r e e   of  p r e - r o t a t i o n   of   t h e   gas  i n   t h e   d i r e c t i o n  
of   i m p e l l e r   r o t a t i o n ,   and   as  a  r e s u l t   t h e   p r e s s u r e  
d e v e l o p e d   by  t h e   f a n   i s   r e d u c e d ,   w i t h   a  c o n s e q u e n t i a l  
r e d u c t i o n   i n   f l o w r a t e   and  p o w e r   a b s o r p t i o n .   S u c h  

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

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

a b o v e ,   b u t   t h e   m e c h a n i s m   r e q u i r e d   to   e n a b l e   t h e   b l a d e s  

to   r o t a t e   i n   s y n c h r o n i s m   i s   c o n s i d e r a b l y   more   c o m p l i c a t e d .  
I t   i s   known  t h a t   f o r   a  g i v e n   b l a d e   a r r a n g e m e n t  

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

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

an  a l t e r n a t i v e   f o rm  of   d a m p e r   w h i c h   has   a d v a n t a g e s   o v e r  
t h e   f o r m s   of  d a m p e r s   a b o v e   d e s c r i b e d ,   as  w i l l   b e  

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

A c c o r d i n g   t o   t h e   i n v e n t i o n   a  c e n t r i f u g a l   f a n  

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

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

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

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

w i t h   i t s   edge   c l o s e l y   a d j a c e n t   t he   i n n e r   e d g e s   of  t h e  

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

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

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

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

e n a b l e s   t h e   f a n   to   o p e r a t e   a t   an  e f f i c i e n c y   w h i c h   i s  

c o m p a r a b l e   w i t h   .one  h a v i n g   a  r a d i a l   vane   d a m p e r ,   b u t  

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

s i n g l e   p r i m a r y   m o v i n g   p a r t ,   and  m o r e o v e r ,   i s   a b l e   t o  

g i v e   s t a b l e   c o n t r o l   to   a l m o s t   z e r o   f l o w ,   a d d e d   r e s i s t a n c e  

b e i n g   v i r t u a l l y   n e g l i g i b l e .  

The  a x i a l   m o v e m e n t   of  t he   d a m p e r   p l a t e ,   w h i c h  

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

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

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

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



i n   any  s u i t a b l e   way ,   f o r   e x a m p l e   i n   d e p e n d e n c e ,   e i t h e r  

d i r e c t l y   or  i n d i r e c t l y ,   u p o n   t h e   f a n   o u t p u t ;   h o w e v e r  

m a n u a l   c o n t r o l   m e a n s   may  a l t e r n a t i v e l y   or  a d d i t i o n a l l y  
be  p r o v i d e d   i f   r e q u i r e d .  

The  f a n   i m p e l l e r   can   be  d r i v e n   by  an  e l e c t r i c  

m o t o r   or  by  any  o t h e r   s u i t a b l e   d r i v e   m e a n s .   A  v a r i a b l e  

s p e e d   e l e c t r i c   m o t o r   may  be  u s e d   in   a s s o c i a t i o n   w i t h   t h e  

m o v a b l e   d a m p e r   p l a t e   t o   g i v e   an  a d d i t i o n a l   d e g r e e   o f  

c o n t r o l .  

The  i n v e n t i o n   i s   p a r t i c u l a r l y   a p p l i c a b l e   t o  

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

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

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

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

b l a d e s   can   t h e r e f o r e   t a k e   any  of  t h e   f o r m s   c o m m o n l y  

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

may  be  b a c k w a r d l y   i n c l i n d e d ,   b a c k w a r d l y   or  f o r w a r d l y  

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

e d g e s   a r e   p a r a l l e l   t o   t h e   i m p e l l e r   a x i s   as  a b o v e   d e s -  

c r i b e d .  

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

e x a m p l e   w i t h   r e f e r e n c e   to   F i g u r e s   1  and  2  of  t h e  

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

F i g u r e   1  r e p r e s e n t s   in   d i a g r a m m a t i c   fo rm  a n  

a x i a l   s e c t i o n   t h r o u g h   t h e   f a n ,   and  F i g u r e   2  r e p r e s e n t s   a  

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

I I - I I   of  F i g u r e   1 .  

The  f a n   c o m p r i s e s ,   in   t h e   u s u a l   way,   an  o u t e r  

c a s i n g   1  in   t h e   f o r m   of  a  v o l u t e   h a v i n g   i n l e t   and  o u t l e t  

o p e n i n g s   10,   20  and  r o t a t a b l y   s u p p o r t i n g   w i t h i n   i t   a n  

i m p e l l e r   2,  t h e   i m p e l l e r   c o m p r i s i n g   a  b a c k p l a t e   3  

c a r r i e d   by  a  s h a f t   4  w h i c h   e x t e n d s   t h r o u g h   a  b e a r i n g   5  

m o u n t e d   i n   t h e   r e a r   w a l l   6  of  t h e   c a s i n g   f o r   c o n n e c t i o n  

t o   a  s u i t a b l e   d r i v e   member   ( n o t   shown)   s u c h   as  a n  



e l e c t r i c   m o t o r .  

The  b a c k p l a t e   3  s u p p o r t s   an  a r r a y   of  b l a d e s  

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

b a c k p l a t e ,   and  h a v i n g   r a d i a l l y   i n n e r   e d g e s   e x t e n d i n g  

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

i m p e l l e r   a x i s .   An  a n n u l a r   s h r o u d   8  i s   a t t a c h e d   t o   t h e  

f r o n t   e d g e s   of  t h e   b l a d e s   7,  i t s   i n n e r   edge   c u r v i n g  

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

s t a t i o n a r y   i n l e t   v e n t u r i   9  w h i c h   c o m m u n i c a t e s   w i t h   t h e  

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

known  m a n n e r .  

I n   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   t h e   f a n   i n c o r -  

p o r a t e s   a  d a m p e r   c o m p r i s i n g   a  c i r c u l a r   p l a t e   11  s u p p o r t e d  

c o a x i a l l y   w i t h i n   t h e   a r r a y   of   i m p e l l e r   b l a d e s   7,  a n d  

of  a  d i a m e t e r   s u c h   t h a t   i t s   edge   l i e s   c l o s e   t o   t h e  

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

The  p l a t e   11  i s   c a r r i e d   by  an  a x i a l l y   e x t e n d i n g   r o d   1 2  

w h i c h   p r o j e c t s   o u t w a r d s   t h r o u g h   t he   i n l e t   v e n t u r i   9 ,  

and  i s   m o v a b l e   a x i a l l y   by  means   of  an  a c t u a t o r   13  o f  

any  c o n v e n i e n t   k i n d ,   s u p p o r t e d   f rom  t h e   c a s i n g   1  b y  

r a d i a l l y   e x t e n d i n g   t i e   r o d s   1 4 .  

M o v e m e n t   of  t h e   a c t u a t i n g   r o d   12  a l t e r s   t h e  

p o s i t i o n   of   t h e   d a m p e r   p l a t e   11  w i t h   r e s p e c t   t o   t h e  

i m p e l l e r   b l a d e s   ?,   and   i t   h a s   b e e n   f o u n d   t h a t   t h i s  

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

u s e f u l   w i d t h   of   t h e   b l a d e s ,   w i t h o u t   any  s u b s t a n t i a l  

l o s s   of   f a n   e f f i c i e n c y ,   and  w i t h   t h e   min imum  of  m o v i n g  

p a r t s .   The  f l o w r a t e   c a n   be  v a r i e d   f r o m   p r a c t i c a l l y  

z e r o   w i t h   t h e   d a m p e r   p l a t e   11  i n   a  w i t h d r a w n   p o s i t i o n  

c l o s e l y   a d j a c e n t   t h e   i n l e t   v e n t u r i   9,  t o   a  m a x i m u m  

v a l u e   w h e n   i t   l i e s   c l o s e   to   t h e   b a c k p l a t e   3 .  

The  a c t u a t o r   13  c an   be  o p e r a t e d   p n e u m a t i c a l l y ,  

h y d r a u l i c a l l y   or  e l e c t r i c a l l y   or  in   any  o t h e r   c o n -  

v e n i e n t   m a n n e r ,   e i t h e r   by  m a n u a l   or  s e r v o   c o n t r o l   a s  

may  be  c o n v e n i e n t ,   d e p e n d i n g   on  the   n a t u r e   of   t h e  



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

I n   one  a r r a n g e m e n t   t h e   f a n   may  be  a s s o c i a t e d  

w i t h   a  t e m p e r a t u r e   r e s p o n s i v e   s e n s o r ,   as  at   1 5  

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

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

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

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

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

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

s u b s t a n t i a l l y   c o n s t a n t .   I n   an  a l t e r n a t i v e   a r r a n g e m e n t  

t h e   t e m p e r a t u r e   s e n s o r   may  be  r e p l a c e d   by  a n o t h e r  

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

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

c h a n g e s   i n   t h e   f a n   o u t p u t .   M e a n s   may  be  p r o v i d e d   f o r  

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

t e m p e r a t u r e   or  o t h e r   c o n d i t i o n   o b t a i n a b l e   by  a d j u s t m e n t  

of  t h e   f a n   o u t p u t .  

A l t h o u g h   t h e   i m p e l l e r   b l a d e s  7   a r e   shown  a s  

p l a n a r   and  b a c k w a r d l y   i n c l i n e d   i n   F i g u r e   2,  i t   w i l l  

be  u n d e r s t o o d   t h a t   t h e y   c a n   t a k e   any   of  t h e   f o r m s  

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

w i t h   w h i c h   t h e   i n v e n t i o n   i s   c o n c e r n e d .  



1 .  A   c e n t r i f u g a l   f a n   of  t h e   k i n d   r e f e r r e d   t o  

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

p a r a l l e l   t o   t h e   i m p e l l e r   a x i s ,   i n   w h i c h   t h e r e   i s  

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

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

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

t h e   b l a d e s ,   t h e   d i s c   b e i n g   m o v a b l e   i n   an  a x i a l  

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

2.   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   1  i n  

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

m a n n e r .  

3.   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   1  or  2 ,  

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

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

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

4.   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   3  

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

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

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

a p p l y i n g   s a i d   s i g n a l   as  a  c o n t r o l   s i g n a l   f o r   c o n t r o l l i n g  

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

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

c o n d i t i o n   s u b s t a n t i a l l y   c o n s t a n t .  

5 .   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   4  w h e r e i n  

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

6 .   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   2,  3,  4  

or   5  w h e r e i n   t h e   a c t u a t o r   i s   o p e r a b l e   e l e c t r i c a l l y .  

7.  A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   2,  3,  4  

or   5  w h e r e i n   t h e   a c t u a t o r   i s   o p e r a b l e   p n e u m a t i c a l l y  

or   h y d r a u l i c a l l y .  

8 .   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   C l a i m   2  w h e r e i n  

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

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

9 .   A  c e n t r i f u g a l   f a n   a c c o r d i n g   t o   any  p r e c e d i n g  

C l a i m   w h e r e i n   t h e   i m p e l l e r   i s   d r i v e n   by  a  v a r i a b l e  



s p e e d   e l e c t r i c   m o t o r .  

1 0 .  A   c e n t r i f u g a l   f a n   of  t h e   k i n d   r e f e r r e d   t o  

c o n s t r u c t e d   and  a d a p t e d   t o   o p e r a t e   s u b s t a n t i a l l y   a s  

shown  i n   and  as  h e r e i n b e f o r e   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 .  
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