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T h e   fan  comprises  a  truncated-cone-shaped  boss  (2),  a 
plurality  of  blades  (4)  and  an  annular  ring  (5)  rigidly 
connecting  the  tips  of  the  blades  (4),  the  axial  width  (1)  of  the 
ring  (5)  being  in  the  range  of  from  one  fourth  to  three  fourths 
of  the  axial  height  (h)  of  the  boss  (2). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to   a  

c o o l i n g   fan   of  an  e n g i n e   c o o l i n g   u n i t   u sed   w i t h   a n  

a u t o m o t i v e   v e h i c l e ,   and  more  p a r t i c u l a r l y   to  an  a n n u l a r  

r i n g   r i g i d l y   c o n n e c t i n g   t he   t i p s   of  the   b l a d e s   of  t h e  

c o o l i n g   f a n .  

The  b a c k g r o u n d   of  t he   p r e s e n t   i n v e n t i o n   w i l l   b e  

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

f a n   of   an  e n g i n e   c o o l i n g   u n i t   u sed   w i t h   an  a u t o m o t i v e  

v e h i c l e .  

G e n e r a l l y ,   an  a u t o m o t i v e   v e h i c l e   e n g i n e   c o o l i n g  

f an   i s   d i s p o s e d   b e t w e e n   a  r a d i a t o r   and  an  e n g i n e   in  o r d e r  

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

c o o l   t h e   r a d i a t o r .   F u r t h e r ,   t he   c o o l i n g   f an   is   u s u a l l y  

f i t t e d   to  the  a x l e   of  a  w a t e r   pump  and  d r i v e n   by  a  c r a n k  

s h a f t .  

Two  t y p e s   of  p r i o r - a r t   a u t o m o t i v e   v e h i c l e   e n g i n e  

c o o l i n g   f a n s   e x i s t :   an  o b l i q u e - f l o w   t y p e   e n g i n e   c o o l i n g  

f an   and  an  a x i a l - f l o w   t y p e   e n g i n e   c o o l i n g   f a n .   T h e  

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

a  p l u r a l i t y   of  b l a d e s ,   and  some  of  the   a x i a l - f l o w   t y p e  

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

t i p s   of  the   b l a d e s .  



In  the   o b l i q u e - f l o w   t y p e ,   s i n c e   the   b l a d e s   a r e  

i n c l i n e d   at   a  l a r g e   a n g l e   to   t h e   d i r e c t i o n   of  f l o w ,   t h e y   c a n  

p r o d u c e   q u i t e   a  l a r g e   a m o u n t   of   a i r   f l o w ,   bu t   a  r e l a t i v e l y  

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

a p p l i e d   to  t h e   b l a d e s .   As  a  r e s u l t ,   in  the   c a s e   w h e r e  

a m b i e n t   t e m p e r a t u r e   is   h i g h ,   t h e r e   e x i s t s   a  p r o b l e m   in  t h a t  

the   s t r e n g t h   and  the  d u r a b i l i t y   may  no t   be  s u f f i c i e n t .  

In  t he   a x i a l - f l o w   t y p e   w i t h   t h e   r i n g   c o n n e c t i n g  

the   t i p s   of  the   b l a d e s ,   on  t he   o t h e r   h a n d ,   t h e   a b o v e -  

m e n t i o n e d   p r o b l e m   can  be  s o l v e d   by  c o n s t r a i n i n g   the   b l a d e  

t i p s   w i t h   t he   r i n g ,   w h i c h   a l s o   has  the   same  e f f e c t   o f  

r e d u c i n g   the   t i p   c l e a r a n c e   and  can  i n c r e a s e   t he   a m o u n t   o f  

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

o b l i q u e - f l o w   t y p e .  

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

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

in  more  d e t a i l   h e r e i n a f t e r   w i t h   r e f e r e n c e   to   t he   a t t a c h e d  

d r a w i n g s  

Wi th   t h e s e   p r o b l e m s   in  m i n d ,   t h e r e f o r e ,   i t   i s   t h e  

p r i m a r y   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

c o o l i n g   fan   f o r   an  a u t o m o t i v e   v e h i c l e   e n g i n e   c o o l i n g   u n i t  

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

f l ow  e f f i c i e n c y .  

To  a c h i e v e   the   a b o v e - m e n t i o n e d   o b j e c t ,   t h e  

c o o l i n g   fan   f o r   an  a u t o m o t i v e   v e h i c l e   e n g i n e   c o o l i n g   u n i 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   c o m p r i s e s   a  t r u n c a t e d -  

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

the   b o s s   p o r t i o n   at   a  p r e d e t e r m i n e d   t w i s t   a n g l e ,   and  a n  

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

s u c h   a  way  t h a t   the   w i d t h   of  t he   r i n g   i s   in  t h e   r a n g e   o f  

f r o m   o n e - f o u r t h   to  t h r e e - f o u r t h s   of  the   h e i g h t   of  t he   b o s s -  

p o r t i o n .  

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

p r e v e n t i n g   r e d u c t i o n   of  the   a i r - f l o w   r a t e ,   t h e r e b y  

c o m b i n i n g   the   a d v a n t a g e s   of  t h e  o b l i q u e - f l o w   t y p e   ( l a r g e  

a i r - f l o w   r a t e )   and  the   a x i a l - f l o w   t y p e   ( l a r g e   m e c h a n i c a l  

s t r e n g t h ) .  

The  f e a t u r e s   and  a d v a n t a g e s   of  the   c o o l i n g   fan   o f  

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

p r e s e n t   i n v e n t i o n   o v e r   the  p r i o r - a r t   c o o l i n g   f a n   w i l l   b e  

more  c l e a r l y   a p p r e c i a t e d   f rom  the   f o l l o w i n g   d e s c r i p t i o n   o f  

t he   p r e f e r r e d   e m b o d i m e n t   of  the   i n v e n t i o n   t a k e n   i n  

c o n j u n c t i o n   w i t h   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   l i k e  

r e f e r e n c e   n u m e r a l s   d e s i g n a t e   the  same  or  s i m i l a r   e l e m e n t s  

or  s e c t i o n s   t h r o u g h o u t   the   f i g u r e s   t h e r e o f   and  in  w h i c h ;  

F i g .   1  i s   a  f r o n t   v iew  of  a  p r i o r - a r t   c o o l i n g   f a n  

of  o b l i q u e - f l o w   t ype   u s e d   f o r  a n   a u t o m o t i v e   v e h i c l e   e n g i n e  

c o o l i n g   u n i t ;  

F i g .   2  i s   a  s i d e   v iew  ( s h o w i n g   o n l y   one  b l a d e )   o f  

the   p r i o r - a r t   c o o l i n g   fan   of  o b l i q u e - f l o w   t y p e   shown  i n  



F i g .   1 ;  

F i g .   3  is   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e s   I I I - I I I   of   F i g .   1 ;  

F i g .   4  i s   a  f r o n t   v i ew  of  a  p r i o r - a r t   c o o l i n g   f a n  

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

c o o l i n g   u n i t ;  

F i g .   5  i s   a  s i d e   v i ew  ( s h o w i n g   o n l y   one  b l a d e )   o f  

the   p r i o r - a r t   c o o l i n g   f an   of  a x i a l - f l o w   t y p e   shown  i n  

F i g .   5 ;  

F i g .   6  i s   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e s   VI -VI   of  F i g .   4 ;  

F i g .   7  i s   a  f r o n t   v i ew  of  the  c o o l i n g   f an   f o r   a n  

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

p r e s e n t   i n v e n t i o n ;  

F i g .   8  i s  a  s i d e   v i ew  ( s h o w i n g   o n l y   one   b l a d e )   o f  

the   c o o l i n g   f a n   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   o f  

F i g .   7 ;  

F i g .   9  is   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g   t h e  

l i n e s   IX-IX  of  F i g .   7;  a n d  

F i g .   10  i s   a  g r a p h i c a l   r e p r e s e n t a t i o n   f o r  

a s s i s t a n c e   in  e x p l a i n i n g   t h e   e f f e c t   of  t he   c o o l i n g   f an   f o r  

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

p r e s e n t   i n v e n t i o n .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

To  f a c i l i t a t e   u n d e r s t a n d i n g   of  t he   p r e s e n t  

i n v e n t i o n ,   a  b r i e f   r e f e r e n c e   w i l l   be  made  to   p r i o r - a r t  

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



'  w i t h   r e f e r e n c e   to  the   a t t a c h e d   d r a w i n g s .  

A u t o m o t i v e   v e h i c l e   e n g i n e   c o o l i n g   f a n s   such   a s  

t h a t   shown  in  F i g s .   1-3  a r e   w e l l   known  in  t he   p r i o r   a r t .  

In  F i g s .   1 - 3 ,   the   r e f e r e n c e   n u m e r a l   1  d e n o t e s   a  c o o l i n g  

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

p o r t i o n   2,  a  m o u n t i n g   p l a t e   3  f i x e d   to  t he   b o s s   p o r t i o n   2 

so  as  to  p r o j e c t   r a d i a l l y   i n w a r d   f rom  the   b o s s   p o r t i o n   2 ,  

and  f o u r   b l a d e s   4  f i x e d   at   a  p r e d e t e r m i n e d   a n g l e   to  t h e  

o u t e r   s u r f a c e   of  the   b o s s   p o r t i o n   2.  As  d e p i c t e d   in  m o r e  

d e t a i l   in  F i g .   2,  e ach   b l a d e   4  is  c o n f o r m e d   in  such   a  w a y  

t h a t   the   ba se   of  the   b l a d e   i s   f i x e d   to   t he   bos s   2  a t   a n  

i n c l i n a t i o n   of  a b o u t   45  d e g r e e s   w i t h   r e s p e c t   to  a  s u r f a c e  

p e r p e n d i c u l a r   to  the   a x i s   of  r o t a t i o n   ( r e f e r r e d   to  a s  

v e r t i c a l   s u r f a c e   h e r e i n a f t e r )   and  the   t i p   of  the   b l a d e   i s  

i n c l i n e d   a t   a b o u t   65  d e g r e e s   w i t h   r e s p e c t   to  the   v e r t i c a l  

s u r f a c e .  

T h e r e f o r e ,   when  d r i v e n ,   t he   c o o l i n g   fan   1 

p r o d u c e s   a i r   f l o w   in  the   d i r e c t i o n   of  a r r o w  X   shown  i n  

F i g .   3  w i t h   the   a i d   of  the   b l a d e s   4  a n d   the   b o s s   p o r t i o n   2 .  

T h i s   c o o l i n g   f a n   1  is   c a l l e d   an  o b l i q u e   f l ow  t y p e   f a n .  

In  such   a  c o o l i n g   f a n  1 ,   h o w e v e r ,   s i n c e   t h e  

b l a d e s   4  a re   i n c l i n e d   a t   a  l a r g e   a n g l e ,   a  r e l a t i v e l y   g r e a t  

r e a c t i o n   f o r c e   due  to  r e s i s t a n c e   to  a i r   f low  is   a p p l i e d   t o  

the  b l a d e s   4.  As  a  r e s u l t ,   p a r t i c u l a r l y   in  t he   c a s e   w h e r e  

the  a m b i e n t   t e m p e r a t u r e   is   h i g h ,   t h e r e   e x i s t s   a  p r o b l e m   i n  

t h a t   the   b l a d e s  4   may  no t   be  s t r o n g   e n o u g h ,   and  t h e  

b l a d e s   4  may  have   a  s h o r t   w o r k i n g   l i f e t i m e   and  the  a m o u n t  



o f   a i r   f l o w   may  d e c r e a s e .  

T h e r e f o r e ,   in  o r d e r   to  o v e r c o m e   t h e s e   p r o b l e m s ,  

a n o t h e r   t y p e   of  c o o l i n g   fan   1  has   been   p r e v i o u s l y   d e v e l o p e d  

in  w h i c h   the   b o s s   p o r t i o n   2  i s   c y l i n d r i c a l   and  t he   t i p s   o f  

the   b l a d e s   4  a r e   r i g i d l y   c o n n e c t e d   by  an  a n n u l a r   r i n g   5,  a s  

d e p i c t e d   in  F i g s .   4,  5  and  6 .  

In  such   a  c o o l i n g   f a n ,   h o w e v e r ,   a l t h o u g h   t h e  

a b o v e - m e n t i o n e d   p r o b l e m   of  l a c k   of  s t r e n g t h   can   be  s o l v e d ,  

t h e r e   a r i s e s   a n o t h e r   p r o b l e m   in  t h a t   a i r   f l o w   and  t h u s   t h e  

c o o l i n g   e f f e c t   f rom  t h i s   t y p e   of  f an   i s   s u b s t a n t i a l l y   l e s s  

t h a n   the   o t h e r .  

In  v iew  of  the   a b o v e   d e s c r i p t i o n ,   r e f e r e n c e   i s  

now  made  to  an  e m b o d i m e n t   of   t he   c o o l i n g   f an   of   a n  

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

p r e s e n t   i n v e n t i o n ,   w i t h   r e f e r e n c e   to   F i g s .   7,  8  and  9.  I n  

the  f i g u r e s ,   the   r e f e r e n c e   n u m e r a l   1  d e n o t e s   a  c o o l i n g   f a n  

for   an  a u t o m o t i v e   v e h i c l e .   The  c o o l i n g   f an   a c c o r d i n g   t o  

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

s h a p e d   b o s s   p o r t i o n   2,  a  m o u n t i n g   p l a t e   3  f i x e d   to  t h e   b o s s  

p o r t i o n   2  so  as  to  p r o j e c t   r a d i a l l y   i n w a r d   f rom  the   i n s i d e  

s u r f a c e   of  t he   b o s s   p o r t i o n   2,  a  p l u r a l i t y   of  b l a d e s   4 

( f o u r   b l a d e s   in  t h i s   e m b o d i m e n t )   f i x e d   to  t he   o u t s i d e  

s u r f a c e   of  t he   bos s   p o r t i o n   2  a t   a  p r e d e t e r m i n e d   a n g l e ,   a n d  

an  a n n u l a r   r i n g  5   r i g i d l y   c o n n e c t i n g   the   t i p s   of  t h e  

b l a d e s   4  t o g e t h e r .   The  b l a d e s   4  a r e   d i s p o s e d   r a d i a l l y  

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

an  a n g l e   of  a b o u t   45  d e g r e e s   a t   t he   b a s e s   t h e r e o f   and  a t   a n  



. . a n g l e   of  a b o u t   65  d e g r e e s   at   the   t i p s   t h e r e o f   w i t h   r e s p e c t  

to  t h e   v e r t i c a l   s u r f a c e ,   as  d e p i c t e d   in  F i g .  8 .  

F u r t h e r m o r e ,   as  d e p i c t e d   in  F i g .   9,  t h e   s u r f a c e   of  t he   b o s s  

p o r t i o n   2  is   i n c l i n e d   a t   a b o u t   45  d e g r e e s   w i t h   r e s p e c t   t o  

t h e   a x i s   of  r o t a t i o n .  

The  r i n g   5  i s   f i x e d   to  t he   u p s t r e a m   s i d e   o f  t h e  

t i p   of  e ach   b l a d e   4.  In  t h i s   e m b o d i m e n t ,   t he   w i d t h  i   o f  

the   r i n g   5  ( t h e   a x i a l   d i m e n s i o n   t h e r e o f )   is   f o r m e d   so  as  t o  

be  b e t w e e n   o n e - f o u r t h   and  t h r e e - f o u r t h s   of  t he   h e i g h t   h  o f  

t h e   b o s s   p o r t i o n   2  ( t h e   a x i a l   d i m e n s i o n   t h e r e o f )   or  t h e  

w i d t h   of   the   b l a d e s   4.  T h a t   i s ,   t he   r e l a t i o n s h i p   b e t w e e n  

t he   r i n g   w i d t h  l   and  t h e   boss   h e i g h t   h  is   as  f o l l o w s :  

1/4   h  @ l  @  3/4   h  

The  o p e r a t i o n   of  the   c o o l i n g   f an   a c c o r d i n g   to  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 .  

When  t h e   c o o l i n g   f an   1  is   d r i v e n   c l o c k w i s e ,   a s  

shown  by  the   a r r o w   in  F i g .   7,  by  a  c r a n k   s h a f t   v i a   a  b e l t  

and  p u l l e y ,   a i r   f l o w s   in  the   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   Z  in  F i g .   9.  The  a i r   f l ow  i s   p r o d u c e d   due  to  t h e  

i n c l i n a t i o n s   of  t he   b o s s   p o r t i o n   2  and  the   b l a d e s   4;  t h a t  

i s ,   t h e   c o o l i n g   f an   s e r v e s   as  an  o b l i q u e - f l o w   t y p e   f a n .   I n  

t h i s   c a s e ,   s i n c e   t h e   a b o v e - m e n t i o n e d   a n n u l a r   r i n g   5  i s  

f i x e d   to   the  t i p s   of  t he   b l a d e s   4  (on  the   u p s t r e a m   s i d e  

w i t h   r e s p e c t   to  t he   a i r   f low)   and  the   w i d t h  1   of  the   r i n g   5 

is  s m a l l e r   t h a n   the   w i d t h   of  the   b l a d e s   4  or  t he   h e i g h t  h  

of  t h e   boss   p o r t i o n   2,  t h e r e   e x i s t s   an  u n o b s t r u c t e d   f l o w  

p a t h   of  p r e d e t e r m i n e d   w i d t h   on  the   d o w n s t r e a m   s i d e   of  t h e  



. b l a d e s   4.  As  a  r e s u l t ,   t h e   r i n g   5  d o e s   n o t   c r e a t e  

a e r o d y n a m i c   r e s i s t a n c e   as  the   a i r   f l o w s   o b l i q u e l y ,   t h a t   i s ,  

in  t he   r a d i a l   d i r e c t i o n   to  the   f an   1.  As  a  r e s u l t ,   t h e   a i r  

f l o w   r a t e   f rom  t h e   c o o l i n g   f an   in  F i g .   7,  c o m p a r e s   w i t h  

t h a t   f r o m   the   f a n   of  F i g .   1 .  

T h i s   e f f e c t   can  be  c l a r i f i e d   by  e x p e r i m e n t s ,   a s  

d e p i c t e d   by  a  s o l i d   l i n e   P  i n  F i g .   1 0 .  

In  F i g .   10,  t he   a b s c i s s a   i n d i c a t e s   t h e   r a t i o   o f  

r i n g   w i d t h  i   to   b o s s   h e i g h t   h,  and  the   a x i s   of  o r d i n a t e  

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

the   f a n   1 .  

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

t h a n   o n e - f o u r t h   of  t he   boss   h e i g h t  h   as  e x p r e s s e d   by  t h e  

above   e x p r e s s i o n   is   to  e n s u r e   t he   m e c h a n i c a l   s t r e n g t h   o f  

t he   c o o l i n g   f a n   ( 1 ) .   A l t h o u g h   d e p e n d e n t   upon  t h e   m a t e r i a l  

of  t he   f a n ,   i f   t he   w i d t h  l   of  t he   r i n g   5  is   a t   l e a s t   o n e -  

f o u r t h   of   t he   b o s s   h e i g h t   h,  i t   is   p o s s i b l e   to   e n s u r e  

a d e q u a t e   s t r e n g t h   and  d u r a b i l i t y .  

As  d e s c r i b e d   a b o v e ,   in   t he   c o o l i n g   f a n   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 ,   s i n c e   t he   c o o l i n g   f an   c o m p r i s e s   a  

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

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

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

such   a  way  t h a t   t he   w i d t h   of  t h e   a b o v e - m e n t i o n e d   r i n g   i s   i n  

the   r a n g e   of  f rom  o n e - f o u r t h   to  t h r e e - f o u r t h s   of  t he   h e i g h t  

of  t he   a b o v e - m e n t i o n e d   bos s   p o r t i o n ,   i t   i s   p o s s i b l e   t o  

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



m a i n t a i n   h i g h   a i r   f low  e f f i c i e n c y ,   and  t h u s   e n s u r e  

e f f i c i e n t   c o o l i n g .  

I t   w i l l   be  u n d e r s t o o d   by  t h o s e   s k i l l e d   in  t he   a r t  

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

e m b o d i m e n t s   of  the   p r e s e n t   i n v e n t i o n   w h e r e i n   v a r i o u s  

c h a n g e s   and  m o d i f i c a t i o n s   may  be  made  w i t h o u t   d e p a r t i n g  

f rom  the   s p i r i t   and  s c o p e   o f  t h e   i n v e n t i o n ,   as  s e t   f o r t h   i n  

the  a p p e n d e d   c l a i m s .  



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

c o o l i n g   u n i t ,   w h i c h   c o m p r i s e s :  

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

c e n t e r   of   m a s s ,  

b)  a  p l u r a l i t y   of   b l a d e s   f i x e d   to   s a i d   b o s s   a t  

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

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

of   s a i d   b o s s   a n d  

c)  a  r i n g   c o n n e c t i n g   t he   t i p s   of   s a i d   b l a d e s ,  

c  h  a  r  a c t  e  r  i  z e d   in   t h a t   t h e   a x i a l   w i d t h  

of  t h e   r i n g   (5)  i s   s m a l l e r   t h a n   t h a t   of  s a i d   b o s s   ( 2 ) ,  

s a i d   r i n g   (5)  b e i n g   f i x e d   t o   s a i d   b l a d e s   (4)  on  t h e  

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

when  s a i d   b o s s   (2)  i s   r o t a t e d .  

2.  A  c o o l i n g   f an   as  s e t   f o r t h   in   c l a i m   1,  c  h  a  r  a  c -  

t  e  r  i  z e d   in   t h a t   t h e   a x i a l   w i d t h   of   s a i d   r i n g  

(5)  i s   in  t h e   r a n g e   f rom  one  f o u r t h   to   t h r e e   f o u r t h s  

of  t h e   a x i a l   h e i g h t   of   s a i d   b o s s   ( 2 ) .  
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