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£y  A  fan  casing,  a  fan,  and  a  device  comprising  the  fan. 

The  fan  casing  has  more  than  one  outlet  (A-D),  prefer- 
ably  two  or  four  outlets.  The  casing  is  of  a  substantially 
square-shaped  outline  and  the  outlets  are  situated  in  the 
comers  thereof. 

The  fan  has  an  impeller  (5)  and  comprises  the  casing,  in 
which  the  length  (a)  of  one  side  of the  casing  is  less  than  15% 
larger  than  the  diameter  (b)  of  the  impeller. 



The  i n v e n t i o n   r e l a t e s   to  a  fan   c a s i n g ,  

p a r t i c u l a r l y   one  to  be  f i t t e d   to   a  r o t a r y   vane   a i r  

c o m p r e s s o r   or  vacuum  pump  ( h e r e i n a f t e r :   c o m p r e s s o r ) ,  

a  f a n   c o m p r i s i n g   s a i d   c a s i n g ,   and  a  g a s - c o o l e d  

( h e r e i n a f t e r :   a i r - c o o l e d )   d e v i c e   h a v i n g   at   one  o r  

e a c h   end  t h e r e o f   s a i d   f a n .  

I t   i s   known  t h a t   a  c o n s i d e r a b l e   amoun t   o f  

h e a t   i s   g e n e r a t e d   as  t he   c o m p r e s s o r   is   o p e r a t e d .   I t  

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

the   c o m p r e s s o r   one  way  to   r e m o v e   t h i s   h e a t   i s   to  u s e  

a  f a n   to   draw  or  blow  c o o l i n g   a i r   a c r o s s   t h e  

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

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

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

w h i c h   wou ld   i n c r e a s e   t he   e f f i c i e n c y   of  the   f a n .   I t  

is   known  t h a t   t h e   e f f i c i e n c y   of  c o o l i n g   c o u l d   b e  

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

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

s h a p e d   c a s i n g   a s s o c i a t e d   w i t h   t h e   c o m p r e s s o r .  
However   f a n s   w i t h   such   a  c a s i n g   a r e   not   u sed   b e c a u s e  

of  t h e   s i z e   of  t he   c a s i n g   n e e d e d .  

One  of  t he   p r i m e   p a r a m e t e r s   of  a  c o m p r e s s o r  
i s   i t s   s i z e   r e l a t i v e   to   i t s   o u t p u t .   I m p o r t a n t  

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

o u t s i d e   d i m e n s i o n s   o f  t h e   c a s i n g   to   t he   d i a m e t e r   o f  

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

of  a  t y p i c a l   known  c e n t r i f u g a l   f a n ,   i . e .   a  f a n   h a v i n g  

a  s i n g l e   o u t l e t ,   a r e   at   l e a s t   60%  g r e a t e r   t h a n   t h e  

d i a m e t e r   of  i t s   i m p e l l e r .  

The  aim  of  t he   i n v e n t i o n   is   to   a v o i d   t h i s  

d i s a d v a n t a g e .  

T h i s   i s   a c h i e v e d ,   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   by  a  f an   c a s i n g   h a v i n g   more  t h a n   o n e  

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



to   t he   i n v e n t i o n   has   two  or  f o u r   o u t l e t s .  

The  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 ,   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g  

d i a g r a m m a t i c   d r a w i n g ,   in  w h i c h :  

F i g u r e   1  shows  a  r a d i a l   s e c t i o n   t h r o u g h   a  

f a n ,   a n d  

F i g u r e   2  i s   an  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   shown  in  F i g u r e   1  a t t a c h e d   a  c o m p r e s s o r .  
The  i l l u s t r a t e d   f a n   c o m p r i s e s   a  s c r o l l - t y p e  

c a s i n g  4   in  w h i c h   i s   r o t a t a b l y   m o u n t e d   an  i m p e l l e r   5 .  

As  can  be  s een   f rom  F i g u r e   1  t h e   c a s i n g   4  has   a  

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

o u t l e t s   A,  B,  C,  D  s p a c e d   t h r o u g h   90°  f rom  e a c h  

o t h e r .   Th i s   c o n f i g u r a t i o n   of  t h e   c a s i n g   4  r e s u l t s   i n  

an  o v e r a l l   d i m e n s i o n  a   of  t he   c a s i n g   4  b e i n g   l e s s  

t h a n   15%  l a r g e r   t h a n   t he   d i a m e t e r   b  of  t h e  

i m p e l l e r   5,  so  t h a t ,   f o r   a  g i v e n   o v e r a l l   s i z e   a,  t h e  

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

i m p e l l e r   5  may  be  u s e d   w i t h   a  c a s i n g   4  a c c o r d i n g   t o  

t h e   i n v e n t i o n   t h a n   c o u l d   be  u s e d   w i t h   t h e   k n o w n  

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

F i g u r e   2  shows  a  c o m p r e s s o r   1  p r o v i d e d   w i t h  

f i n s   2  and  3.  To  t h e   i l l u s t r a t e d   end  of  t h e  

c o m p r e s s o r   1  i s   a t t a c h e d   t he   f a n   shown  in   F i g u r e   1 ,  

w h i c h   has   an  end  c o v e r   6  and  t h e   i m p e l l e r   5  of  w h i c h  

i s   c a r r i e d   by  a  s h a f t   7.  In  t he   i l l u s t r a t e d  

e m b o d i m e n t   b o t h   t he   f an   and  the   c o m p r e s s o r   1  have   a  

common  s h a f t   7,  w h i c h   p r o t r u d e s   f r o m   t h e   c o m p r e s s o r   1 

a t   t h e   o t h e r ,   n o n - i l l u s t r a t e d   end  t h e r e o f   and  i s  

t h e r e   d r i v e n   in  a  m a n n e r   known  p e r   se  e . g .   by  a n  

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

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   c o m p r e s s o r   1 

w i l l   have   one  f a n   a c c o r d i n g   to  t h e   i n v e n t i o n   a t t a c h e d  

a t   one  end  and  a n o t h e r   at   t he   o t h e r   e n d ,   and  t h e  

c o m p r e s s o r   1  and  b o t h   the   f a n s   w i l l   h a v e   a  common 



s h a f t   7  w h i c h   w i l l   p a s s   t h r o u g h   the   end  c o v e r   6  o f  

one  of  t h e   f a n s ,   and  t h e   whole   a s s e m b l y   of  t he   t w o  

f a n s   and  c o m p r e s s o r   1  w i l l   be  d r i v e n   as  m e n t i o n e d  

a b o v e .  

As  i s   shown  by  the   a r r o w s   in  F i g u r e   2,  a i r  

i s   d rawn  by  t h e   i m p e l l e r   5  a c r o s s   t he   f i n s   2  and  3  o f  

t h e   c o m p r e s s o r   1,  w h i c h   is  t h e r e b y   c o o l e d ,   and  t h e  

a i r   is   t h e n   e x p e l l e d   t h r o u g h   t he   f o u r   o u t l e t s   A-D  i n  

t h e   c a s i n g   4  shown  in  F i g u r e   1 .  

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

t h e   l a t e r a l   w a l l s   of  t h e   c a s i n g   4  w i l l   be  a d a p t e d   t o  

t he   l e n g t h   of  t h e   c o m p r e s s o r   1  so  as  to   f o r c e   t h e  

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

f i n s   2  t h a n   i s   s h o w n .   N a t u r a l l y ,   b e t t e r   c o o l i n g   i s  

a c h i e v e d   by  u s i n g   two  f a n s   as  e x p l a i n e d   a b o v e .   I t  

w i l l   a l s o   be  a p p r e c i a t e d   t h a t   the   c a s i n g   4  of  t he   f a n  

need   no t   have   f o u r   o u t l e t s   bu t   may  have  o n l y   t w o  

o u t l e t s   or  any  o t h e r   number   of  o u t l e t s   g r e a t e r   t h a n  

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

c a s i n g   4  d e s i r a b l e   f o r   any  p a r t i c u l a r   a p p l i c a t i o n .  



1.  A  f a n   c a s i n g ,   c h a r a c t e r i s e d   in  t h a t   i t   h a s  

more  t h a n   one  o u t l e t   ( A - D ) .  

2.  A  c a s i n g   a c c o r d i n g   to  C la im   1 ,  

c h a r a c t e r i s e d   in  t h a t   i t   has  two  or  f o u r   o u t l e t s  

( A - D ) .  

3.  A  c a s i n g   a c c o r d i n g   to   C l a i m   1  or  2 ,  

c h a r a c t e r i s e d   in  t h a t   i t   is   of  a  s u b s t a n t i a l l y  

s q u a r e - s h a p e d   o u t l i n e ,   and  t h e   o u t l e t s   (A-D)  a r e  

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

4.  A  f a n  c o m p r i s i n g   a  c a s i n g ,   an  i m p e l l e r  

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

i m p e l l e r ,   c h a r a c t e r i s e d   in  t h a t   t he   c a s i n g   (4)  h a s  

more  t h a n   one  o u t l e t   ( A - D ) .  

5.  A  f a n   a c c o r d i n g   to  C l a i m   4,  c h a r a c t e r i s e d  

in  t h a t   the   c a s i n g   (4)   has  two  or  f o u r   o u t l e t s  

( A - D ) .  

6.  A  f a n   a c c o r d i n g   to  C l a i m   4  or  5 ,  

c h a r a c t e r i s e d   in  t h a t   t he   c a s i n g   (4)  i s   of  a  

s u b s t a n t i a l l y   s q u a r e - s h a p e d   o u t l i n e ,   and  t h e   o u t l e t s  

(A-D)  a r e   s i t u a t e d   in   t h e   c o r n e r s   t h e r e o f .  

7.  A  f a n   a c c o r d i n g   to   C l a i m   6,  c h a r a c t e r i s e d  

in  t h a t   t h e   l e n g t h   (a)   of  one  s i d e   of  s a i d  

s u b s t a n t i a l l y   s q u a r e - s h a p e d  o u t l i n e   of  t h e   c a s i n g   ( 4 )  

is   l e s s   t h a n   15%  l a r g e r   t h a n   t h e   d i a m e t e r   (b)  of  t h e  

i m p e l l e r   ( 5 ) .  

8.  An  a i r - c o o l e d   d e v i c e   c h a r a c t e r i s e d   in  t h a t  

i t   c o m p r i s e s   a t   one  or  each   end  t h e r e o f   a  f a n  

a c c o r d i n g   to  a n y  o n e   of  C l a i m s   4  to   7 .  

9.  A  d e v i c e   a c c o r d i n g   to   C l a i m   8 ,  

c h a r a c t e r i s e d   in  t h a t   the   d e v i c e   has   a  s h a f t  

c o n n e c t e d   t o ,   or  i n t e g r a l   w i t h ,   t h e   s h a f t   (7)  of  t h e  

f a n ,   or  at   l e a s t   one  of  t he   f a n s .  
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