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©  FLOW  DIRECTION  CONTROL  DEVICE. 
©  A  flow  direction  control  device  (11)  for  controlling  the 
direction  of  the  air  flow  from  a  cross  flow  fan  (12).  Roughly 
circular  arc-shaped  control  blades  (27)  are  disposed  with  the 
cross  flow  fan,  the  low  pressure  vortex  of  the  fan  is  restricted 
within  the  control  blades,  and  the  direction  of  the  air  flow  can 
be  controlled  over  a  wide  angle  around  the  entire  periphery 
of  the  fan  with  a  compact  construction  in  accordance  with 
the  rotation  of  the  control  blades  (27).  Also,  with  respect  to 
the  external  region  of  the  fan  divided  into  two  regions  by 
partition  members  (46),  (47),  conversion  between  the  normal 
and  reverse  flow  directions  can  be  achieved  based  upon  this 
principle  by  rotating  the  control  blades  (27). 
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TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to  c o n t r o l   o f   t h e   d i r e c t i o n   o f  

f l o w   of  a  f l u i d   d i s c h a r g e d   f rom  a  c r o s s - f l o w   f a n .  

BACKGROUND  ART 

T h e r e   i s   known  a  t e c h n o l o g y   of  c o n t r o l l i n g   t h e   d i r e c -  

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

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

o u t l e t   of   t h e   f an   as  t a u g h t   by  B r i t i s h   P a t e n t   No.  9 8 3 , 9 0 1 .  

H o w e v e r ,   t h e   r a n g e   of  c o n t r o l   of  f l o w   as  o b t a i n a b l e   b y  

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

g u i d e   p l a t e   i s   p o s i t i o n e d .   T h a t   i s   to   s a y ,   d e f l e c t i o n  

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

t h e   f a n   c a n n o t   be  a c c o m p l i s h e d .   M o r e o v e r ,   b e c a u s e   t h e  

g u i d e   p l a t e   as  a  d e f l e c t i n g   means   i s   p o s i t i o n e d   e x t e r n a l l y  

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

a  c o m p a c t   l a y o u t .   J a p a n e s e   U t i l i t y   Mode l   L a i d - O p e n   P a t e n t  

K o k a i   Sho  5 5 - 1 6 1 0 8 7   d i s c l o s e s   an  a p p a r a t u s   w h e r e i n   a  

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

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

t h e   f a n   and ,   m o r e o v e r ,   b e c a u s e   i t   i s   f i x e d   in   p o s i t i o n ,  

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

t h e   d i r e c t i o n   of  f l o w .  



DISCLOSURE  OF  THE  INVENTION 

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

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

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

m a n n e r   t h a t   t h e   l o w - p r e s s u r e   v o l t e x   of   t h e   f a n   w i l l   b e  

c o n f i n e d   on  t h e   i n n e r   s i d e   of  t h e   v a n e ,   w h e r e b y   t h e  

d i r e c t i o n   of  f l o w   f r o m   t h e   f a n   can   be  c o n t r o l l e d   o v e r  

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

c o m p a c t   c o n s t r u c t i o n .  

P r e f e r r e d   e m b o d i m e n t s   of  t h i s   i n v e n t i o n   w i l l   h e r e i n -  

a f t e r   be  d e s c r i b e d   in  d e t a i l ,   r e f e r e n c e   b e i n g   had   to  t h e  

a c c o m p a n y i n g   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

i ng   a p p a r a t u s   a c c o r d i n g   to   t h i s   i n v e n t i o n .  

F i g .   2  i s   a  s e c t i o n a l   v i e w   a l o n g   t h e   l i n e   A-A'  o f  

F i g .   1 ;  

F i g s .   3  and  4  a r e   s e c t i o n a l   v i e w s   t a k e n   a l o n g   t h e  

l i n e   B-B '   of  F i g .   2,  s h o w i n g   t h e   s t a t e s   of  f l o w   a t   t h e  

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

c o n t r o l   v a n e ;  

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   of  t h e   c o n t r o l   v a n e  

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

F i g .   6  i s   a  s e c t i o n a l   v i e w   s h o w i n g   t h e   f l o w   w i t h i n  

t h e   c r o s s - f l o w   f an   w h i c h   i s   o b t a i n a b l e   w i t h   t h e   c o n t r o l  

v a n e   i l l u s t r a t e d   in   F i g .   5 ;  



F i g .   7  i s   a  p a r t i a l l y   e x p l o d e d   p e r s p e c t i v e   v i e w  

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

e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

F i g .   8  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e   l i n e  

C-C'   of  F i g .   7 ;  

F i g s .   9  and  10  a r e   s e c t i o n a l   v i e w s   t a k e n   a l o n g   t h e  

l i n e   D-D'  of  F i g .   7,  s h o w i n g   d i f f e r e n t   s t a t e s   of  f l o w ;  

F i g .   11  i s   a  s e c t i o n a l   v i e w   of  f l o w   in   a  s t i l l  

a n o t h e r   e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

F i g .   12  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a n o t h e r   y e t  

e m b o d i m e n t   of  t h i s   i n v e n t i o n ;  

F i g .   13  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   s t i l l   a n o t h e r  

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

F i g .   14  i s   a  s e c t i o n a l   v i e w   a l o n g   t h e   l i n e   E-E '   o f  

F i g .   13;  a n d  

F i g s .   15,  16  and  17  a r e   s e c t i o n a l   v i e w s  a l o n g   t h e  

l i n e   F - F '   of  F i g .   13,   s h o w i n g   d i f f e r e n t   s t a t e s   of  f l o w .  

BEST  MODE  FOR  CARRYING  OUT  THE  I N V E N T I O N  

One  e m b o d i m e n t   of   t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d  

b e l o w ,   r e f e r e n c e   b e i n g   t a k e n   to   F i g s .   1  t o   4.  T h e  

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

a p p a r a t u s ,   t h e   n u m e r a l   12  a  c r o s s - f l o w   f a n ,   and  t h e   n u m e r a l  

13  a  m o t o r .   The  c r o s s - f l o w   f a n   12  has   end  p l a t e s   14A 

and  14B  w h i c h   a r e   r o t a t a b l y   s u p p o r t e d   by  b e a r i n g s   17  a n d  

18  a t   s i d e   p l a t e s   15  and  16,  r e s p e c t i v e l y .   The  end  p l a t e  

14B  i s   r i g i d l y   s e c u r e d   to   a  s h a f t   20  of  t h e   m o t o r   1 3 ,  



w h e r e b y   t h e   c r o s s - f l o w   f a n   12  r e v o l v e s   t o g e t h e r   w i t h  

t h e   s h a f t   20  of  m o t o r   13.  The  m o t o r   13  i s   r i g i d l y  

m o u n t e d   on  t h e   s i d e   p l a t e   16  by  m e a n s   of  a  m o t o r  

s u p p o r t   21.  The  s i d e   p l a t e   15  i s   s e c u r e d   in  p o s i t i o n  

w i t h   t h r e e   p o s t s   22  p r o j e c t i n g   f r o m   t h e   s i d e   p l a t e   1 6 .  

The  r e f e r e n c e   n u m e r a l   23  i n d i c a t e s   a  c a s i n g   w h i c h   s e c u r e s  

t h e   s i d e   p l a t e   16  in   p o s i t i o n .   The  c a s i n g   23  i s   p r o v i d e d  

w i t h   a  d i a l   24  f o r   t u r n i n g   t h e   m o t o r   13  on  and  o f f   a n d  

a  d i a l   25  f o r   c o n t r o l l i n g   t h e   n u m b e r   of  r e v o l u t i o n s  

t h e r e o f .   The  c a s i n g   23  i s   f u r t h e r   p r o v i d e d   w i t h   a n  

o p e n i n g   26  f o r   c o o l i n g   t h e   m o t o r   13  w i t h   n a t u r a l  

v e n t i l a t i o n .   D i s p o s e d   w i t h i n   t h e   c r o s s - f l o w   f a n   12  i s   a  

c o n t r o l   v a n e   27.  One  r o t a r y   s h a f t   28  a f f i x e d   to   t h i s  

c o n t r o l   v a n e   27  e x t e n d s   t h r o u g h   a  b o r e   of   t h e   h o l l o w  

end  p l a t e   A  and  i s   r o t a t a b l y   s u p p o r t e d   by  a  r e t a i n i n g  

p l a t e   29  f i x e d l y   s e c u r e d   to   t h e   s i d e   p l a t e   15.  A n o t h e r  

r o t a r y   s h a f t   30  a f f i x e d   to   t h e   o t h e r   end  of  t h e   c o n t r o l  

v a n e   27  i s   r o t a t a b l y   s u p p o r t e d   by  a  r e c e s s   31  f o r m e d   a t  

t h e   end  of  s h a f t   20  of  t h e   m o t o r   13.   T h u s ,   t h e   t w o  

r o t a r y   s h a f t s   28  and  30  a r e   c a p a b l e   of  r e v o l v i n g   a b o u t  

m  w h i c h   i s   t h e   a x i s   of   r e v o l u t i o n   of   s h a f t   20  of  m o t o r   1 3  

and  t h e   c e n t e r   of  r o t a t i o n   of   t h e   c r o s s - f l o w   f a n   1 2 .  

T h i s   r e v o l u t i o n   i s   e f f e c t e d   w i t h   a  l e v e r   32  a f f i x e d   t o  

t h e   r o t a r y   s h a f t   28.  The  l e v e r   32  i s   so  d e s i r e d   t h a t  

i t   can   be  s e t . i n  a  d e s i r e d   p o s i t i o n   w i t h   an  e n g a g i n g   m e a n s  

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

p l a t e   1 5 .  



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

f o r   an  a i r   c o n d i t i o n e r   has   a  s t a b i l i z e r   and  a  r e a r   g u i d e r ,  

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

t h e   s t a b i l i z e r .   R e f e r r i n g   to   t h e   c r o s s - f l o w   f an   1 2  

i l l u s t r a t e d   in  F i g .   3,  t h e   a d d i t i o n   of  s a i d   s t a b i l i z e r  

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

w i t h   a  r a d i u s   o f  r .   The  c o n t r o l   v a n e   27  d i s p o s e d   w i t h i n  

t h e   c r o s s - f l o w   f a n   has   a  s u b s t a n t i a l l y   a r c u a t e   c r o s s -  

s e c t i o n   and  i t s   r a d i u s   R  i s   d e f i n e d   as  R  > r .   The  c o n t r o l  

v a n e   27  i s   d i s p o s e d   in   s u c h   a  m a n n e r   t h a t   ends   of  i t s  

a r c   w i l l   be  l o c a t e d   n e a r   an  i n n e r   c i r c u m f e r e n c e   36  of  t h e  

c r o s s - f l o w   f a n   12  and  has   an  a n g l e   6  s u c h   t h a t   t h e   l o w -  

p r e s s u r e   v o l t e x   V  w i l l   be  c o n f i n e d   on  t h e   i n n e r   s i d e   o f  

t he   a r c   of  t h e   c o n t r o l   v a n e   27.  Where   t h e   r a d i u s   of  t h e  

i n n e r   c i r c u m f e r e n c e   36  of  c r o s s - f l o w   f an   i s   d e f i n e d   a s  

r a ,   t h e   v a l u e   of  r  i s   a p p r o x i m a t e l y   1 /2   r a m r a .  

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

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

R e f e r r i n g   to   F i g s .  l a n d   2,  as  t h e   d i a l   24  i s   t u r n e d  

on,  t h e   s h a f t   20  of  t h e   m o t o r   13  s t a r t s   r e v o l v i n g ,  

w h e r e u p o n   t h e   end  p l a t e   14B  a f f i x e d   to   t h i s   s h a f t   20  i s  

r o t a t e d   to   d r i v e   t h e   c r o s s - f l o w   f a n   12.  When  t h e  

c o n t r o l   v a n e   27  i s   in  t h e   p o s i t i o n   shown  in  F i g .   3 ,  

i f   t h e   d i r e c t i o n   of  r o t a t i o n   of  t h e   c r o s s - f l o w   f a n   1 2  

is   c l o c k w i s e   as  i n d i c a t e d   by  t h e   a r r o w - m a r k   C,  t h e  

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

of  f l o w   and  t h e   f l o w   on  t h e   o u t s i d e   of  t h e   c o n t r o l   v a n e   27 



i s   d i r e c t e d   s u b s t a n t i a l l y   in  t h e   d i r e c t i o n   i n d i c a t e d   by  t h e  

a r r o w - m a r k   X.  As  a f o r e s a i d ,   t h e   r a d i u s   R  of  t h e   c o n t r o l   v a n e  

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

in  t he   c a s e   of  e x i s t e n c e   of   t h e   s t a b i l i z e r   and  r e a r   g u i d e r  

f o r   t he   c r o s s - f l o w   f a n   and  t h e   e n d s   34,  35  of   t h e   a r c   o f  

c o n t r o l   v a n e   27  a r e   l o c a t e d   n e a r   t h e   i n n e r   c i r c u m f e r e n c e   3 6  

of   c r o s s - f l o w   f a n   12  w i t h   t h e   a n g l e   0 o f   t h e   c o n t r o l   v a n e   27 

b e i n g   such   t h a t   t h e   l o w - p r e s s u r e   v o l t e x   V  w i l l   be  c o n f i n e d  

w i t h i n   t h e   i n n e r   s i d e   t h e r e o f .   T h e r e f o r e ,   d e s p i t e   t h e   f a c t  

t h a t   t h e r e   i s   no  r e s t r i c t i n g   member   o t h e r   t h a n   t h e   t h e   c o n t r o l  

v a n e   27,  s u c h   as  a  g u i d e r ,   t h e   l o w - p r e s s u r e   v o l t e x   V  i s  

s t a b i l i z e d   on  t h e   i n n e r   s i d e   of   t h e   c o n t r o l   v a n e   27  and  t h e  

e x t e r n a l   f l o w   X  on  t h e   o u t e r   s i d e   of  t h e   c o n t r o l   v a n e   27  i s  

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

Le t   i t   be  a s s u m e d   t h a t   t h e   l e v e r   32  i s   r o t a t e d   to   b r i n g  

t h e   c o n t r o l   v a n e   27  i n t o   t h e   p o s i t i o n   i l l u s t r a t e d   in   F i g .   4 .  

T h e n ,   b e c a u s e   of   t h e   a b s e n c e   of  a  r e s t r i c t i n g   member   o t h e r  

t h a n   t h e   c o n t r o l   v a n e   27,  t h e   l o w - p r e s s u r e   v o l t e x   V  s p i n s   a s  

i t   r e m a i n s   c o n f i n e d   on  t h e   i n n e r   s i d e   of  t h e   c o n t r o l   v a n e   27 

and   i s   s t a b i l i z e d   in   t h e   p o s i t i o n   i n d i c a t e d   in   F i g .   4.  The  f l o w  

e x t e r n a l   of  t h e   c o n t r o l   v a n e   27  i s   as  i n d i c a t e d   by  t h e   a r r o w - m a r k   Y .  

T h u s ,   b e c a u s e   t h e   o n l y   r e s t r i c t i n g   member   f o r   t h e   l o w -  

p r e s s u r e   v o l t e x   V  i s   t h e   c o n t r o l   v a n e   27,   t h e   p o s i t i o n   o f  

t h e   l o w - p r e s s u r e   v o l t e x   V  can   be  s h i f t e d   to   an  o p t i o n a l  

p o s i t i o n   on  t h e   c i r c u m f e r e n c e   o f   t h e   c r o s s - f l o w   f a n   12  b y  

n o t h i n g   o t h e r   t h a n   t h e   r o t a t i o n   of  t h e   c o n t r o l   v a n e   2 7 .  

T h u s ,   t h e   f l o w   on  t h e   o u t e r   s i d e   of   t h e   c o n t r o l   v a n e   27 

can   be  d i r e c t e d   in   an  o p t i o n a l   d i r e c t i o n   on  t h e   c i r c u m f e r e n c e  



so  t h a t   t h e   f l u i d   can   be  d e f l e c t e d   o v e r   t h e   e n t i r e  

c i r c u m f e r e n t i a l   r a n g e   of  360  d e g r e e s .   S i n c e ,   in   t h i s  

a r r a n g e m e n t ,   t h e r e   i s   no  o b s t r u c t i o n   s u c h   as  a  c a s i n g  

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

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

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

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

c h a r a c t e r i s t i c s .  

A  s e c o n d   e m b o d i m e n t   of  t h i s   i n v e n t i o n   w i l l   now  b e  

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 .   5  and  6.  The  r e f e r e n c e  

n u m e r a l   37  i n d i c a t e s   a  c o n t r o l   v a n e ,   s u p p o r t i n g   m e m b e r s  

38A  and  38B  t h e r e o f   b e i n g   d i s p l a c e d   f r o m  r o t a r y   s h a f t s  

39A  and  39B  by  t h e   l e n g t h  1 .   T h i s   c o n t r o l   v a n e   37  i s  

d i s p o s e d   in   p l a c e   of  t h e   c o n t r o l   v a n e   27  of   F i g .   2  a n d  

t h e   r o t a r y   s h a f t s   39A  and  39B  a r e   in   p l a c e   of  t h e   r o t a r y  

s h a f t s   28  and  30,  r e s p e c t i v e l y .   As  in  t h e   f i r s t   e m b o d i m e n t ,  

t h e   c o n t r o l   v a n e   37  can  be  r o t a t e d   and  s e t   in  a  d e s i r e d  

p o s i t i o n   a b o u t   t h e   a x i s   of  r o t a t i o n   of  t h e   c r o s s - f l o w   f a n  

by  means   of  a  l e v e r   3 2 .  

In  t h i s   e m b o d i m e n t ,   t o o ,   t h e   c o n t r o l   v a n e   37  h a s   a  

s u b s t a n t i a l l y   a r c u a t e   c r o s s - s e c t i o n   and  i t s   r a d i u s   R'  i s  

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

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

M o r e o v e r ,   t h e   c o n t r o l   v a n e   37  i s   so  d e s i g n e d   t h a t   e n d s   o f  

i t s   a r c   40A  and  40B  a r e   l o c a t e d   n e a r   t h e   i n n e r   c i r c u m f e r e n c e  

36  of  t h e   c r o s s - f l o w   f an   12  and  has   an  a n g l e   Q ' s u c h   t h a t  

t h e   l o w - p r e s s u r e   v o l t e x   V  i s   c o n f i n e d   on  t h e   i n n e r   s i d e   o f  



t h e   a r c   of   c o n t r o l   v a n e   37.  The  o p e r a t i o n   of  t h i s   f l u i d  

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

e m b o d i m e n t .   T h u s ,   by  r o t a t i n g   t h e   c o n t r o l   v a n e   37,   t h e  

l o w - p r e s s u r e   v o l t e x   V  can   be  s h i f t e d   to   any  o p t i o n a l  

p o s i t i o n   on  t h e   c i r c u m f e r e n c e   of  t h e   c r o s s - f l o w   f a n   1 2 ,  

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

37  can   be  d i r e c t e d   in   an  o p t i o n a l   d i r e c t i o n .   In  t h i s  

e m b o d i m e n t ,   s i n c e   t h e   s u p p o r t   m e m b e r s   38A  and   38B  of   t h e  

c o n t r o l   v a n e   37  a r e   d i s p l a c e d   f rom  t h e   c e n t e r   of  r o t a t i o n  

of  t h e   c r o s s - f l o w   f a n   12,   t h e   w i d t h   of  f l o w   Z  on  t h e  

o u t e r   s i d e   of   t h e   c o n t r o l   v a n e   37  can  be  i n c r e a s e d .  

In  t h e   a b o v e   two  e m b o d i m e n t s ,   t h e   c o n t r o l   v a n e s   27  

and  37  a r e   r o t a t e d   m a n u a l l y   w i t h   use   of  t h e   l e v e r   3 2 .  

H o w e v e r ,   by  c o n n e c t i n g   t h e   r o t a r y   s h a f t   28  of   t h e   c o n t r o l  

v a n e   27  or   t h e   s h a f t   39A  of   t h e   v a n e   37  d i r e c t l y   to   t h e  

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

o v e r   t h e   r a n g e   of  360  d e g r e e s   can   be  a u t o m a t i c a l l y  

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

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

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

A  t h i r d   e m b o d i m e n t   of   t h i s   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d .  

R e f e r r i n g   t o   F i g s .   7  t h r o u g h   10,  t h e   r e f e r e n c e  

n u m e r a l   41  i n d i c a t e s   a  f l u i d   d e f l e c t i n g   a p p a r a t u s ,   4 2  

a  c r o s s - f l o w   f a n ,   and  43  a  m o t o r .   I n d i c a t e d   by  44A  a n d  

44B  a r e   s i d e   p l a t e s .   The  r e f e r e n c e   s y m b o l s   45A  and  45B 

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



44A  and  44B,  r e s p e c t i v e l y ,   in  p o s i t i o n .  

A  f i r s t   p a r t i t i o n i n g   member   46  and  a  s e c o n d   p a r t i t i o n -  

ing   member   47  d i v i d e   t h e   zone   e x t e r n a l   of  t h e   c r o s s - f l o w  

f a n   42  i n t o   two  r e g i o n s   A  and  B .  

B l a d e s   48  of  t h e   c r o s s - f l o w   f an   42  a r e   s e c u r e d  

r i g i d l y   w i t h   end  p l a t e s   49  and  50  and  i n t e r m e d i a t e   p l a t e s  

51.  The  end  p l a t e   49  h a s   a  c y l i n d r i c a l   p o r t i o n   52  w h i c h  

is   r o t a t a b l y   s u p p o r t e d   by  a  b e a r i n g   53  a t   t h e   s i d e   p l a t e  

44A.  The  end  p l a t e   50  i s   c o n n e c t e d   to   a  s h a f t   54  of  a  

m o t o r   43.  T h e  m o t o r   43  i s   r i g i d l y   s e c u r e d   to   t h e   s i d e   p l a t e  

44B  w i t h   a  member   5 5 .  

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

56,  one  s h a f t   57  of  w h i c h   i s   s u p p o r t e d   in   a  r e c e s s   58  

f o r m e d   in   t h e   s h a f t   54  of  t h e   m o t o r   43  w h i l e   t he   o t h e r  

s h a f t   59  e x t e n d s   t h r o u g h   b o r e s   of   t h e   end  p l a t e   49  a n d  

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

by  a  s u p p o r t i n g   p l a t e   60  r i g i d l y   s e c u r e d   to  t h e   s i d e  

p l a t e   44A.  A  r o t a r y   s h a f t   59  i s   p r o v i d e d   w i t h   a  s p r i n g  

r e t a i n i n g   p l a t e   61  to   t h e   l e f t   of  t h e   c y l i n d r i c a l  

p o r t i o n   52  and  b i a s e d   to   t h e   r i g h t   by  a  s p r i n g   62  i n t e r p o s e d  

b e t w e e n   i t s e l f   and  a  s u p p o r t i n g   p l a t e   60.  A f f i x e d   t o  

t h e   l e f t   end  of  t h e   r o t a r y   s h a f t   59  i s   a  d i a l   63  so  t h a t  

t h e   c o n t r o l   vane   56  can   be  r o t a t e d   a b o u t   t h e   r o t a r y   s h a f t s  

57  and  59  and  s e t   in   an  o p t i o n a l   p o s i t i o n   by  t u r n i n g   t h e  

d i a l   6 3 .  

The  c o n t r o l   v a n e   56  has   a  s u b s t a n t i a l l y   a r c u a t e   c r o s s -  

s e c t i o n   and  i s  s o   d e s i g n e d   t h a t   e n d s   of   i t s   a r c   64  and  65  



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

f l o w   fan   42  and  t h e   a n g l e   6"  t h e r e o f   i s   s u c h   t h a t   t h e  

l o w - p r e s s u r e   v o l t e x   of  t h e   c r o s s - f l o w   f a n   42  i s   c o n f i n e d  

on  t h e   i n n e r   s i d e   of   t h e   a r c   of  t h e   c o n t r o l   v a n e   5 6 .  

The  f i r s t   and  s e c o n d   p a r t i t i o n i n g   m e m b e r s   46  a n d  

47  a r e   p l a n o - c o n f i g u r e d .  

In  t he   a b o v e   c o n s t r u c t i o n   i t   i s   a s s u m e d   t h a t   a s  

i l l u s t r a t e d   in   F i g .   9,  t h e   r e c e s s   67  of  t h e   c o n t r o l   v a n e  

56  i s   o p p o s i t e   to   t h e   p a r t i t i o n i n g   member   46.  T h e n ,  

as  t h e   c r o s s - f l o w   f a n   42  t u r n s   in   t h e   d i r e c t i o n   of  t h e  

a r r o w - m a r k   C  on  r e v o l u t i o n   of  t h e   s h a f t   54  of  t h e   m o t o r  

43,   a  l o w - p r e s s u r e   v o l t e x   V  is   g e n e r a t e d   b e t w e e n   t h e  

r e c e s s   67  of  t h e   c o n t r o l   v a n e   56  and  t h e   p a r t i t i o n i n g  

member   46.  T h e r e u p o n ,   a  f l o w   as  i n d i c a t e d   by  t h e   a r r o w -  

mark   E  i s   g e n e r a t e d   b e t w e e n   t h e   c o n t r o l   v a n e   56  and  t h e  

p a r t i t i o n i n g   member   47.  T h u s ,   t h e r e   i s   g e n e r a t e d   a  f l o w  

of  f l u i d   f rom  r e g i o n   A  to   r e g i o n   B .  

Then ,   l e t   i t   be  a s s u m e d   t h a t   t h e   c o n t r o l   v a n e   56  

i s   r o t a t e d   a b o u t   t h e   r o t a r y   s h a f t   59  to   b r i n g   t h e   r e c e s s  

67  t h e r e o f   i n t o   t h e   p o s i t i o n   o p p o s i t e   t o   t h e   p a r t i t i o n i n g  

member   4 7 .  

Now,  a  l o w - p r e s s u r e   v o l t e x   V  of   t h e   c r o s s - f l o w   f a n  

42  i s   g e n e r a t e d   b e t w e e n   t h e   r e c e s s   67  of   c o n t r o l   v a n e   56  

and  t h e   p a r t i t i o n i n g   member   47.  T h e r e u p o n ,   a  f l o w   a s  

i n d i c a t e d   by  t h e   a r r o w - m a r k   E'  i s   g e n e r a t e d   b e t w e e n   t h e  

c o n t r o l   vane   56  and  t h e   p a r t i t i o n i n g   member   46.  T h u s ,  

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



r e g i o n   A .  

T h u s ,   a  p o s i t i v e   or  a  r e v e r s e   f l o w   can   be  s e l e c t i v e l y  

o b t a i n e d   w i t h   e a s e   by  a  mere   r o t a t i o n   of  t h e   c o n t r o l   v a n e  

5 6 .  

A  f o u r t h   e m b o d i m e n t   of   t h i s   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   b e l o w ,   r e f e r e n c e   b e i n g   had  to   F i g .   1 1 .  

The  c o n s t r u c t i o n   i l l u s t r a t e d   in  F i g .   11  i s   a l m o s t  

s i m i l a r   to  t h a t   of   F i g .   9  b u t   t h e r e   i s   a  d i f f e r e n c e   i n  

t h e   c o n f i g u r a t i o n   of  p a r t i t i o n i n g   m e m b e r s   68  and  6 9 .  

The  p a r t i t i o n i n g   m e m b e r s   68  and  69  h a v e   s i d e   p o r t i o n s   7 0  

and  71  w h i c h   d e f i n e   f l u i d   p a s s a g e s   73  and  74  w i t h   t h e  

e x t e r n a l   c i r c u m f e r e n c e   72  of  t h e   c r o s s - f l o w   f an   42.   T h e  

p a r t i t i o n i n g   m e m b e r s   68  and  69  a r e   so  c o n f i g u r e d   as  a r e  

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

r o t a t i o n   of  t h e   f a n   42  so  t h a t   t h e   f l u i d   p a s s a g e s   73  a n d  

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

t he   f an   4 2 .  

L e t   i s   be  a s s u m e d   t h a t   in  t h e   a b o v e   a r r a n g e m e n t ,   t h e  

r e c e s s   67  of  t h e   c o n t r o l   v a n e   56  i s   o p p o s i t e   to  or  f a c e s  

t h e   p a r t i t i o n i n g   member   68.  As  t h e   s h a f t   54  of  t h e   m o t o r  

43  r e v o l v e s   and  t h e   c r o s s - f l o w   f a n   42  i s   t h e r e b y   d r i v e n  

in  t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w - m a r k   C,  a  l o w -  

p r e s s u r e   v o l t e x   i s   g e n e r a t e d   b e t w e e n   t h e   r e c e s s   67  o f  

c o n t r o l   v a n e   56  and  t h e   p a r t i t i o n i n g   member   68.  S i n c e  

t h e   s i d e   p o r t i o n   70  of  t h e   p a r t i t i o n i n g   member  68  i s  

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

of  t h e   c r o s s - f l o w   f a n   42,  t h e   f o r m a t i o n   of   t h e   l o w - p r e s s u r e  



v o l t e x   V  i s   f u r t h e r   p r o m o t e d .   A c c o r d i n g l y ,   t h e   f l o w   F 

b e t w e e n   t h e   c o n t r o l   v a n e   56  and  t h e   p a r t i t i o n i n g   m e m b e r  

69  i s   f u r t h e r   s t a b i l i z e d   and  t a k e s   a  more   s t a b l e   f o r m  

of  f l o w   f r o m   r e g i o n   A  to   r e g i o n   B .  

When  t h e   c o n t r o l   v a n e   56  i s   r o t a t e d   u n t i l   i t s  

r e c e s s   67  comes   i n t o   a  p o s i t i o n   o p p o s i t e   to   t h e  

p a r t i t i o n i n g   member   69,  t h e r e   a g a i n   i s   g e n e r a t e d   a  s o l i d  

l o w - p r e s s u r e   v o l t e x   b e t w e e n   t h e   r e c e s s   67  and  t h e  

p a r t i t i o n i n g   member   69  by  v i r t u e   of  t h e   s i d e   p o r t i o n   7 1  

of  t h e   p a r t i t i o n i n g   member   69,  w h e r e b y   a  s t a b i l i z e d  

f l o w   i s   e s t a b l i s h e d   f rom  r e g i o n   B  to   r e g i o n   A.  

A  f i f t h   e m b o d i m e n t  o f   t h i s   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   b e l o w   w i t h   r e f e r e n c e   to   F i g .   1 2 .  

The  c o n s t r u c t i o n   i l l u s t r a t e d   in   F i g .   12  i s   a l m o s t  

s i m i l a r   to   t h a t   of   F i g .   9  b u t   t h e r e   i s   a  d i f f e r e n c e   i n  

t h e   c o n f i g u r a t i o n   of  p a r t i t i o n i n g   m e m b e r s   75  and  7 6 .  

The  p a r t i t i o n i n g   m e m b e r s   75  and  76  h a v e   s u b s t a n t i a l l y  

a r c u a t e   r e c e s s e s   77  and  78  c o r r e s p o n d i n g   to   t h e   s h a p e  

of  t h e   f a n   42  and  a r e   l o c a t e d   i n   s u c h   p o s i t i o n s   a s  

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

r e v o l u t i o n   of  t h e   f a n   42  t o g e t h e r   w i t h   t h e   r e c e s s   67  

of  t h e   c o n t r o l   v a n e   5 6 .  

L e t   i t   be  a s s u m e d   t h a t ,   i n   t h e   a b o v e   a r r a n g e m e n t ,  

t h e   r e c e s s   67  of  t h e   c o n t r o l   v a n e   56  i s   in   a  p o s i t i o n  

o p p o s i t e   to   t h e   p a r t i t i o n i n g   m e m b e r   75.   As  t h e  

r o t a t i o n   of   t h e   s h a f t   54  of  t h e   m o t o r   43  c a u s e s   t h e  

c r o s s - f l o w   f a n  t o   t u r n   in   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e  



a r r o w - m a r k   C,  a  l o w - p r e s s u r e   v o l t e x   V  i s   g e n e r a t e d  

b e t w e e n   t h e   r e c e s s   67  of  c o n t r o l   v a n e   67  and  t h e  

r e c e s s   77  of   t h e   p a r t i t i o n i n g   member   75.  S i n c e   t h e  

l o w - p r e s s u r e   v o l t e x   V  i s   s t a b i l i z e d   and  c o n f i n e d  

b e t w e e n   t h e   two  r e c e s s e s   67  and  77,  t h e   f l o w   F  on  t h e  

o u t e r   s i d e   of  t h e   c o n t r o l   v a n e   56  i s   a l s o   s t a b i l i z e d  

and  t a k e s   t h e   fo rm  of  a  s t a b l e   f l o w   f rom  r e g i o n   A  t o  

r e g i o n   B .  

A  s t a b l e ,   c o n f i n e d   l o w - p r e s s u r e   v o l t e x   V  i s   o b t a i n e d  

a l s o   when  t h e   c o n t r o l   v a n e   has   b e e n   r o t a t e d   u n t i l   i t s  

r e c e s s   67  f a c e s   t h e   r e c e s s   78  of  t h e   p a r t i t i o n i n g  

member   76.  A c c o r d i n g l y ,   t h e   f l o w   f rom  r e g i o n   B  t o  

r e g i o n   A  i s   a l s o   s t a b i l i z e d .  

T h u s ,   a  p o s i t i v e   or   a  r e v e r s e   f l o w   of  f l u i d   can   b e  

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

56  and  t h e   f l o w   t h a t   can   t h u s   be  o b t a i n e d   i s   s t a b i l i z e d .  

A  s i x t h   e m b o d i m e n t   of   t h i s   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d .  

R e f e r r i n g   to   F i g s .   13  t h r o u g h   17,  t h e   r e f e r e n c e  

n u m e r a l   81  i n d i c a t e s   a  f l u i d   d e f l e c t i n g   a p p a r a t u s ,   82  

a  c r o s s - f l o w   f a n ,   and  83  a  m o t o r .   I n d i c a t e d   by  t h e  

n u m e r a l s   84  and  85  a r e   s i d e   p l a t e s   w h i c h   a r e   s u p p o r t e d  

by  a  f i r s t   p a r t i t i o n i n g   member   86  and  a  s e c o n d   p a r t i t i o n i n g  

member   8 7 .  

B l a d e   88  of   a  c r o s s - f l o w   f a n   82  a r e   s e c u r e d   i n  

p o s i t i o n   w i t h   end  p l a t e s   89  and  90  and  an  i n t e r m e d i a t e  

p l a t e   91.  T h e  e n d   p l a t e   89  h a s   a  c y l i n d r i c a l   p o r t i o n   92  



w h i c h   i s   r o t a t a b l y   s u p p o r t e d   by  a  b e a r i n g   93  a t   t h e  

s i d e   p l a t e   84.  The  end  p l a t e   90  i s   c o n n e c t e d   to   a  

s h a f t   94  of   a  m o t o r   83.  The  m o t o r   83  i s   r i g i d l y  

s e c u r e d   to   a  s i d e   p l a t e   85  w i t h   a  member   9 5 .  

D i s p o s e d   w i t h i n   t h e   c r o s s - f l o w   f an   82  i s   a  

c o n t r o l   v a n e   96,  one  r o t a r y   s h a f t   97  of  w h i c h   i s  

s u p p o r t e d   by  a  r e c e s s   98  f o r m e d   in   t h e   s h a f t   94  of  t h e  

m o t o r   83  w h i l e   t h e   o t h e r   r o t a r y   s h a f t   99  t h e r e o f   e x t e n d s  

t h r o u g h   t h e   b o r e   of  t h e   s i d e   p l a t e   89  and  i t s   c y l i n d r i c a l  

p o r t i o n   92  and  i s   r o t a t a b l y   s u p p o r t e d   by  a  s u p p o r t   p l a t e  

100  r i g i d l y   s e c u r e d   to   t h e   s i d e   p l a t e   84.  The  r o t a r y  

s h a f t   99  i s   p r o v i d e d   w i t h   a  s p r i n g   r e t a i n i n g   member   1 0 1  

to   t h e   l e f t   of  s a i d   c y l i n d r i c a l   p o r t i o n   92  and  i s   b i a s e d  

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

and  t h e   s u p p o r t i n g   p l a t e   100 .   The  r o t a r y   s h a f t   i s   f i t t e d  

a t   i t s   l e f t   end  w i t h   a  d i a l   1 0 3 ,   r e v o l u t i o n   of   w h i c h  

e n a b l e s   t h e   c o n t r o l   v a n e   to   be  r o t a t e d   a b o u t   t h e  

r o t a r y   s h a f t s   97  and  99  and  s e t   in   an  o p t i o n a l   p o s i t i o n .  

The  c o n t r o l   v a n e   96  h a s   a  s u b s t a n t i a l l y   a r c u a t e  

c r o s s - s e c t i o n   and  i s   so  d e s i g n e d   t h a t   ends   104  and  105  o f  

i t s   a r c   a r e   l o c a t e d   n e a r   t h e   i n n e r   c i r c u m f e r e n c e   106  o f  

t h e   c r o s s - f l o w   f an   82  and  h a s   an  i n c l u d e d   a n g l e   e  s u c h  

t h a t   t h e   l o w - p r e s s u r e   v o l t e x   of   t h e   c r o s s - f l o w   f a n   82  

i s   c o n f i n e d   on  t h e   i n n e r   s i d e   of  t h e   c o n t r o l   v a n e   9 6 .  

The  p a r t i t i o n i n g   m e m b e r s   86  and  87  a r e   s u b s t a n t i a l l y  

p l a n o - c o n f i g u r e d .  

The  o p e r a t i o n   of   t h e   a p p a r a t u s   w i l l   now  be  e x p l a i n e d .  



R e f e r r i n g   to   F i g .   13,   t u r n i n g   t h e   m o t o r   83  on  s e t s  

t h e   c r o s s - f l o w   f an   82  r e v o l v i n g .  

When  t h e   c o n t r o l   v a n e   96  i s   d i r e c t e d   to   t h e   l e f t   a s  

shown  in   F i g .   15,  a  l o w - p r e s s u r e   v o l t e x   V  of   t h e   c r o s s -  

f l o w   f a n   82  i s   n o t   o n l y   g e n e r a t e d   on  t h e   i n n e r   s i d e   o f  

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

t h e   f l o w   on  t h e   o u t e r   s i d e   of  t h e   c o n t r o l   v a n e   96  i s  

s u c h   t h a t   t h e   f l u i d   i s   s u c k e d   f rom  A  d i s c h a r g e d   i n t o   B 

of   t h e   two  r e g i o n s   d e f i n e d   by  s a i d   f i r s t   and  s e c o n d  

p a r t i t i o n i n g   m e m b e r s   86  and  87.  T h u s ,   i t   i s   a  h o r i z o n t a l  

f l o w   f r o m   G  to   H.  

Now,  t h e   d i a l   103  i s   r o t a t e d   to   b r i n g   t h e   c o n t r o l  

v a n e   96  in  a  d o w n w a r d l y   f a c i n g   p o s i t i o n   as   i l l u s t r a t e d  

in  F i g .   16.  T h e n ,   t h e   l o w - p r e s s u r e   v o l t e x   V  of  t h e  

c r o s s - f l o w   f an   82  i s   s h i f t e d   d o w n w a r d s   in   r e s p o n s e   to   t h e  

m o v e m e n t   of  t h e   c o n t r o l   v a n e   96.  A c c o r d i n g l y ,   t h e   f l o w  

of  f l u i d   on  t h e   o u t e r   s i d e   of  t h e   c o n t r o l   v a n e   96  i s  

s u c h   t h a t   t h e   f l u i d   i s   s u c k e d   f rom  A  and  d i s c h a r g e d   i n t o  

B  of  t h e   t w o - r e g i o n s   d e f i n e d   by  s a i d   f i r s t   and  s e c o n d  

p a r t i t i o n i n g   m e m b e r s   86  and  87.  T h u s ,   i t   i s   a  d o w n w a r d  

f l o w   f rom  I  to   J .  

Now,  t h e   d i a l   103  i s   r o t a t e d   t o   s e t   t h e   c o n t r o l   v a n e  

96  in   a  r i g h t - f a c i n g   p o s i t i o n   as  shown  i n   F i g .   17.   W i t h  

t h e   s h i f t   of  t h e   c o n t r o l   v a n e   96,  t h e   l o w - p r e s s u r e   v o l t e x  

V  of  t h e   c r o s s   f l o w   f a n   82  i s   s h i f t e d   to   t h e   r i g h t .   T h e  

f l o w   on  t h e   o u t e r   s i d e   of   t h e   c o n t r o l   v a n e   96  i s   s u c h  

t h a t   t h e   f l u i d   i s   s u c k e d   f rom  B  and  d i s c h a r g e d   i n t o   A 



of  t h e   two  r e g i o n s   d e f i n e d   by  s a i d   f i r s t   and  s e c o n d  

p a r t i t i o n i n g   m e m b e r s   8 6  a n d   8 7 .  

F i g s .   15  and   16  show  t h e   h o r i z o n t a l   and  d o w n w a r d  

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

f l o w   can  be  s e l e c t e d   by  c h o o s i n g   t h e   p r o p e r   p o s i t i o n   o f  

c o n t r o l   vane   96  as  t h e   v a n e   i s   c a p a b l e   of   r e s t r i c t i n g  

t h e   l o w - p r e s s u r e   v o l t e x   V .  

In  o r d e r   t o   p r o m o t e   a  h o r i z o n t a l   or  d o w n w a r d  

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

d e f l e c t i o n   a n g l e   due   to   an  a d h e s i o n   e f f e c t   by  e x t e n d i n g  

t h e   l e n g t h   Lu  o f   t h e   f i r s t   p a r t i t i o n i n g   member   86  o r  

t h e   l e n g t h   Ld  of  t h e   s e c o n d   p a r t i t i o n i n g   member   87  t o  

t h e   l e f t   or   d o w n w a r d s   as  t h e   c a s e   may  b e .  

Thus ,   r e v e r s a l   of  f l o w   and  c o n t r o l   of  t h e   d i r e c t i o n  

of  f l ow  a r e   e n a b l e d   by  mere   r o t a t i o n   of  t h e   c o n t r o l  

v a n e   9 6 .  

INDUSTRIAL  A P P L I C A B I L I T Y  

I t   w i l l   be  a p p a r e n t   f rom  t h e   f o r e g o i n g   d e s c r i p t i o n  

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

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

t h e   c r o s s - f l o w   f a n   can   be  c o n t r o l l e d   o n l y   w i t h   a  c o n t r o l  

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

t h e   r a n g e   of  360  d e g r e e s   can   be  a c c o m p l i s h e d   in   a  

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

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

M o r e o v e r ,  w h e n   t h e   s p a c e   e x t e r n a l   of  t h e   f a n   i s  



d i v i d e d   i n t o   two  r e g i o n s   by  two  p a r t i t i o n i n g   m e m b e r s  

in   t h e   r a d i a l   d i r e c t i o n   of  t he   f a n ,   a  s w i t c h i n g   of  f l o w  

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

by  m e r e   r o t a t i o n   of   t h e   c o n t r o l   v a n e   l o c a t e d   w i t h i n   t h e  

f a n .  

In  a d d i t i o n ,   by  i n c l i n i n g   t h e   s i d e   p o r t i o n   of   t h e  

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

c i r c u m f e r e n c e   of  t h e   f a n ,   t h e   f o r m a t i o n   of  t h e   l o w -  

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

more   s t a b i l i z e d   f l o w .  

Or,  by  p r o v i d i n g   s a i d   p a r t i t i o n i n g   member   w i t h  

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

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

f u r t h e r   a s s i s t e d   so  as  to   p r o v i d e   a  s t a b i l i z e d   f l o w .  

M o r e o v e r ,   by  d i s p o s i n g   one  of  t h e   p a r t i t i o n i n g  

m e m b e r s   e x t e r n a l   of  t h e   f an   in  a  r a d i a l   d i r e c t i o n   a n d  

t h e   o t h e r   in   a  t a n g e n t i a l   d i r e c t i o n ,   t h e   d i r e c t i o n   o f  

f l o w   b e t w e e n   tow  r e g i o n s   e x t e r n a l   of  t h e   f a n   can   b e  

e a s i l y   s w i t c h e d   f rom  one  to  t h e   o t h e r   by  mere   r o t a t i o n   o f  

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

F u r t h e r m o r e ,   t h e   a b o v e   c o n s t r u c t i o n   e n a b l e s   one  n o t  

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

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

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

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

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

member   in  t h e   d i s c h a r g e   d i r e c t i o n ,   t h e   a d h e s i o n   e f f e c t  



of  f l o w   can   be  o b t a i n e d   to   p r o v i d e   a  p o s i t i v e   b r o a d -  

a n g l e   d e f l e c t i o n   of  f l o w .  



1.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   f o r   a  f an   e q u i p m e n t  

i n c l u d i n g   a  c r o s s - f l o w   f a n   and  a  m o t o r ,   c h a r a c t e r i z e d   b y  

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

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

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

v o l t e x   as  g e n e r a t e d   by  r o t a t i o n   of  s a i d   c r o s s - f l o w   f a n  

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

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

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

s a i d   c r o s s - f l o w   f a n .  

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

w h e r e i n   b o t h   e n d s   of  t h e   c r o s s - s e c t i o n   of  s a i d   c o n t r o l  

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

c r o s s - f l o w   f a n .  

3.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 

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

c o i n c i d e n t a l   w i t h   t h e   a x i s   of  r o t a t i o n   of  s a i d   c r o s s - f l o w  

f a n .  

4.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 

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

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

5.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to  Coaim  1 

w h e r e i n   t h e   r o t a r y   s h a f t   of  s a i d   c o n t r o l   vane   i s   s e c u r e d  

as  e x t e n d i n g   t h r o u g h   end  p l a t e s   of  s a i d   c r o s s - f l o w   f a n .  

6.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   1 

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



p r o v i d e d   to   d i v i d e   a  s p a c e   o u t s i d e   of  t h e   c r o s s - f l o w  

f a n   i n t o   two  r e g i o n s .  

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

C l a i m   6  w h i c h   i s   f u r t h e r   c h a r a c t e r i z e d   i n   t h a t   s a i d  

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

s u b s t a n t i a l l y   j u x t a p o s e d   p o s i t i o n s   in   t h e   r a d i a l  

d i r e c t i o n   of   t h e   c r o s s - f l o w   f a n .  

8.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to  C l a i m   7 

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

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

9.  A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   7 

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

m e m b e r s   has   an  i n c l i n e d   s u r f a c e   w i t h   r e s p e c t   to   t h e  

c r o s s - f l o w   f a n   so  as  to   c o n s t r i c t   t h e   w i d t h   of   f l o w  

p a s s a g e   in  t h e   d i r e c t i o n   of   r o t a t i o n   of   t h e   f a n .  

10.   A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m   7 

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

h a s   a  s u b s t a n t i a l l y   a r c u a t e   r e c e s s   on  t h e   c r o s s - f l o w   f a n  

s i d e .  

11.   A  f l u i d   d e f l e c t i n g   a p p a r a t u s   a c c o r d i n g   to   C l a i m  

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

i n g   member   a r e   d i s p o s e d   in   s u b s t a n t i a l l y   r a d i a l   a n d  

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

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

C l a i m   11  w h e r e i n   e a c h   or  e i t h e r   one  of  s a i d   f i r s t   a n d  

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

i s   s u f f i c i e n t   to   p r o v i d e   an  a d h e s i o n   of  f l o w .  
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