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@)  Fan  shroud. 

ACTORUM  AG 

A  fan  shroud  (22,  22',  22")  is  provided  with  an  air  guide 
ring  (30, 30',  30")  for deflecting  air that  is  going  to  escape  radi- 
ally  of  a  cooling  fan  (16)  after  having  passed  through  a  radiator 
(12),  rearwardly of  the  radiator  (12). 



BACKGROUND  OF  THE  INVENTION 

1.  F i e l d   of  the  I n v e n t i o n  

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

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

a r r a n g e d   in  the  r e a r   of  a  r a d i a t o r   to  i n c r e a s e   t h e  

c o o l i n g   sys tem  e f f i c i e n c y .  

2.  D e s c r i p t i o n   of  the  P r i o r   A r t  

F igs .   1  and  2  show  a  t y p i c a l   example  of  a  f a n  

shroud   10  a r r a n g e d   in  the  r e a r   of  a  r a d i a t o r   12  o f  

a  w a t e r - c o o l e d   a u t o m o t i v e   e n g i n e   14.  A  c o o l i n g   f a n  

16  is  s h r o u d e d   by  the  fan  sh roud   10  to  i n c r e a s e   t h e  

c o o l i n g   sys tem  e f f i c i e n c y .   As  b e t t e r   seen  from  Fig.   1,  

the  fan  shroud   10  is  r e c t a n g u l a r   in  e x t e r n a l   s h a p e  

in  a c c o r d a n c e   with  the  shape  of  a  r a d i a t o r   core   ( n o t  

shown)  and  has  a  v e n t i l a t i o n   open ing   18  in  which  t h e  

c o o l i n g   fan  16  is  d i s p o s e d   to  draw  a i r   t h r o u g h   t h e  

r a d i a t o r   12.  At  the  p e r i p h e r y   of  the  v e n t i l a t i o n   o p e n i n g  

18,  the  fan  sh roud   10  is  formed  with  a  s h o r t   c y l i n d r i c a l  

f l a n g e   20  which  is  u n i f o r m   in  d i a m e t e r .  

It  has  been  r e v e a l e d   by  the  e x p e r i m e n t s   c o n d u c t e d  

by  the  a p p l i c a n t   t h a t   the  p r i o r   a r t   fan  sh roud   is  e n c o u n t e r e d  

by  the  f o l l o w i n g   d i s a d v a n t a g e s .   That  i s ,   wi th   t h e  

above  d e s c r i b e d   fan  s h r o u d ,   p a r t   of  the  a i r   t h a t   h a s  



p a s s e d   t h r o u g h   the  r a d i a t o r   12  is  a l l owed   to  flow  r a d i a l l y  

of  the  c o o l i n g   fan  16  under   the  i n f l u e n c e   of  r e a r   o b s t a c l e s  

such  as  the  c o n s t i t u e n t   p a r t s   of  the  eng ine   14,  a s  

i n d i c a t e d   by  the  a r rows   in  Fig.   2.  The  r a d i a l   a i r f l o w  

is  then  p a r t i a l l y   d e f l e c t e d   f o r w a r d l y   of  the  v e h i c l e  

body  and  f lows  t h r o u g h   the  v e h i c l e   body  o p e n i n g s   s u c h  

as  the  o p e n i n g s   of  a  f r o n t   g r i l l e   back  to  the  f r o n t  

of  the  r a d i a t o r .   In  t h i s   manner ,   the  a i r   t h a t   h a s  

been  h e a t e d   d u r i n g   i t s   p a s s a g e   t h r o u g h   the  r a d i a t o r  

12  is  p a r t i a l l y   c i r c u l a t e d   back  to  the  f r o n t   of  t h e  

r a d i a t o r   1 2 ,  r a i s i n g   the  t e m p e r a t u r e   of  a i r   t h a t   i s  

go ing   to  be  drawn  i n t o   the  r a d i a t o r   12  a n d  r e d u c i n g  

the  c o o l i n g   e f f i c i e n c y   of  the  r a d i a t o r   12.  A n o t h e r  

d i s a d v a n t a g e   is  t h a t   the  amount  of  a i r   to  be  s u p p l i e d  

to  the  c o n s t i t u e n t   p a r t s   of  the  eng ine   14  such  as  a n  

o i l   pan  and  an  e x h a u s t   m a n i f o l d   for   c o o l i n g   same  i s  

r e d u c e d   s i n c e   p a r t   of  the  a i r   t h a t   has  p a s s e d   t h r o u g h  

the  r a d i a t o r   12  is  a l l o w e d   to  f low  r a d i a l l y   of  t h e  

c o o l i n g   fan  16  and  thus   d e f l e c t e d   away  from  t hose   p a r t s .  

SUMMARY  OF  THE  INVENTION 

In  a c c o r d a n c e   with  the  p r e s e n t   i n v e n t i o n ,   t h e r e  

is  p r o v i d e d   a  novel   and  improved  fan  sh roud   which  i s  

a r r a n g e d   in  the  r e a r   of  a  r a d i a t o r   of  an  a u t o m o t i v e  

e n g i n e .   The  fan  sh roud   c o m p r i s e s ,   as  u s u a l ,   a  v e n t i l a t i o n  

o p e n i n g   in  which  a  c o o l i n g   fan  is  d i s p o s e d   to  d raw 



a i r   t h r o u g h   the  r a d i a t o r .   In  a c c o r d a n c e   wi th   the  p r e s e n t  

i n v e n t i o n ,   the  fan  sh roud   is  f u r t h e r   p r o v i d e d   w i t h  

an  a i r   guide   means  for  d e f l e c t i n g   a i r   t h a t   is  g o i n g  

to  e scape   r a d i a l l y   of  the  r a d i a t o r   a f t e r   hav ing   p a s s e d  

t h r o u g h   the  r a d i a t o r ,   r e a r w a r d l y   of  the  r a d i a t o r .  

The  fan  sh roud   of  t h i s   i n v e n t i o n   is  q u i t e   e f f e c t i v e  

for   ove rcoming   the  d i s a d v a n t a g e s   no ted   above.   T h a t  

i s ,   with  the  fan  sh roud   of  t h i s   i n v e n t i o n ,   a i r   t h a t  

is  going  to  e scape   r a d i a l l y   of  the  c o o l i n g   fan  a f t e r  

hav ing   p a s s e d   t h r o u g h   the  r a d i a t o r   is  e f f i c i e n t l y   d e f l e c t e d  

r e a r w a r d l y   of  the  r a d i a t o r ,   making  i t   p o s s i b l e   to  p r e v e n t  

the  a i r   t h a t   has  been  h e a t e d   d u r i n g   i t s   p a s s a g e   t h r o u g h  

the  r a d i a t o r   from  be ing   c i r c u l a t e d   back  to  the  f r o n t  

of  the  r a d i a t o r   as  wel l   as  to  i n c r e a s e   the  amount  o f  

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

eng ine   such  as  the  o i l   pan  and  the  e x h a u s t   m a n i f o l d .  

It  is  a c c o r d i n g l y   an  o b j e c t   of  the  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  novel   and  improved  fan  sh roud   for   u s e  

wi th   a  w a t e r - c o o l e d   a u t o m o t i v e   eng ine   which  can  o v e r c o m e  

the  above  noted  d i s a d v a n t a g e s   i n h e r e n t   in  the  c o m p a r a b l e  

p r i o r   a r t   fan  s h r o u d .  

It  is  a n o t h e r   o b j e c t   of  the  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  novel   and  improved  fan  sh roud   of  the  a b o v e  

d e s c r i b e d   c h a r a c t e r   which  makes  i t   p o s s i b l e   to  p r e v e n t  

the  a i r   t h a t   has  been  h e a t e d   d u r i n g   i t s   p a s s a g e   t h r o u g h  



the   r a d i a t o r   from  be ing   c i r c u l a t e d   back  to  the  f r o n t  

of  the  r a d i a t o r   as  wel l   as  to  i n c r e a s e   the  amount  o f  

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

eng ine   such  as  the  o i l   pan  and  the  e x h a u s t   m a n i f o l d .  

I t   is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   an  novel   and  improved  fan  sh roud   of  t h e  

above  d e s c r i b e d   c h a r a c t e r   which  e f f e c t i v e l y   i n c r e a s e s  

the  c o o l i n g   sys tem  e f f i c i e n c y   of  an  a u t o m o t i v e   v e h i c l e .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

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

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

t a k e n   in  c o n j u n c t i o n   wi th   the  a ccompany ing   d r a w i n g s ,  

in  w h i c h :  

Fig .   1  is  a  p e r s p e c t i v e   view  of  a  p r i o r   a r t   f a n  

sh roud   mounted  to  the  r e a r   of  a  r a d i a t o r ;  

Fig.   2  is  a  s c h e m a t i c   view  of  an  eng ine   c o m p a r t m e n t  

of  a  v e h i c l e   in  which  the  fan  sh roud   of  F ig .   1  is  i n s t a l l e d ;  

Fig.   3  is  a  view  s i m i l a r   to  Fig .   1  but   shows  a  

fan  sh roud   a c c o r d i n g   an  embodiment   of  the  p r e s e n t   i n v e n t i o n ;  

F i g .  4   is  a  h o r i z o n t a l   s e c t i o n   of  the  fan  s h r o u d  

of  Fig .   3 ;  

Fig.   5  is  a  view  s i m i l a r   to  Fig.   2  but  shows  a n  

eng ine   compar tmen t   in  which  the  fan  sh roud   of  Fig.   3 

is  i n s t a l l e d ;  



Fig.   6  is  a  view  s i m i l a r   to  Fig.   4  but  shows  a  

fan  shroud   a c c o r d i n g   to  a  second  embodiment   of  t h e  

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

Fig.   7  is  a  view  s i m i l a r   to  Fig.   4  but  shows  a  

fan  sh roud   a c c o r d i n g   to  the  t h i r d   embodiment   of  t h e  

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

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

R e f e r r i n g   to  F i g s .   3  to  5,  in  which  l i k e   p a r t s  

to  those   of  F igs .   1  and  2  are  d e s i g n a t e d   by  l i k e   r e f e r e n c e  

c h a r a c t e r s ,   a  fan  sh roud   a c c o r d i n g   to  an  e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n   is  i n d i c a t e d   at  22  and  shown 

to  compr i se   a  v e n t i l a t i o n   o p e n i n g   24  and  a  s h o r t   c y l i n d r i c a l  

f l a n g e   26  p r o v i d e d   to  the  p e r i p h e r y   of  the  v e n t i l a t i o n  

open ing   24  in  a  manner  to  p r o j e c t   r e a r w a r d l y   t h e r e f r o m .  

The  f o r e g o i n g   s t r u c t u r e   s u b s t a n t i a l l y   f o l l o w s   the  c o n -  

v e n t i o n a l   f a s h i o n .  

In  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ,   t h e  

fan  shroud   22  f u r t h e r   c o m p r i s e s   an  a i r   gu ide   means  

28  p r o v i d e d   to  the  r e a r   end  of  the  c y l i n d r i c a l   f l a n g e  

26  for  d e f e l c t i n g   a i r   t h a t   is  going  to  e scape   r a d i a l l y  

of  the  c o o l i n g   fan  16,  r e a r w a r d l y   of  the  r a d i a t o r   12.  

The  a i r   guide   means  28  b r i e f l y   c o m p r i s e s   an  a i r   g u i d e  

r i n g   30  p l a c e d   a round  the  c y l i n d r i c a l   f l a n g e   26  a t  

a  p r e d e t e r m i n e d   space   t h e r e b e t w e e n .   More  s p e c i f i c a l l y ,  

the  a i r   guide   means  28  f u r t h e r   c o m p r i s e s   an  i n t e g r a l  



a n n u l a r   d i sc   32  j o i n e d   at  the  i n n e r   p e r i p h e r y   t h e r e o f  

wi th   the  r e a r   end  of  the  c y l i n d r i c a l   f l a n g e   26  a n d  

e x t e n d i n g   r a d i a l l y   o u t w a r d l y   toward  the  o u t e r   p e r i p h e r y  

t h e r e o f .   The  a i r   guide   r i n g   30  is  t r u n c a t e d   c o n e - s h a p e d  

and  has  a  s m a l l e r   d i a m e t e r   end  j o i n e d   with  the  o u t e r  

p e r i p h e r y   of  the  a n n u l a r   d i s c   32  and  a  l a r g e r   d i a m e t e r  

end  l o c a t e d   r e a r w a r d l y   of  the  s m a l l e r   d i a m e t e r   e n d .  

In  the  i l l u s t r a t e d   embod imen t ,   as  seen  from  Fig.   3 ,  

the  a n n u l a r   d i s c   32  is  p a r t i a l l y   r e d u c e d   in  width   t o  

e n a b l e   the  a s s o c i a t e d   p a r t   of  the   a i r   gu ide   r i n g   30 

to  be  formed  not  to  p r o j e c t   beyond  the  upper   end  o f  

the  r a d i a t o r   12.  

The  fan  sh roud   22  is  formed  in to   a  s i n g l e   p i e c e  

from  a  s y n t h e t i c   r e s i n o u s   m a t e r i a l   by  i n j e c t i o n   m o l d i n g .  

That  i s ,   the  a i r   guide   means  28  in  the  embodiment   o f  

F i g s .   3  to  5  is  formed  i n t e g r a l   with  the  r e m a i n i n g  

p a r t   of  the  fan  shroud   2 2 .  

R e f e r r i n g   to  Fig .   6,  in  which  p a r t s   are  d e s i g n a t e d  

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

p a r t s   of  the  p r e v i o u s   embodiment   of  F i g s .   3  to  5,  w i t h  

prime  marks  added,   a  fan  sh roud   a c c o r d i n g   to  the  s e c o n d  

embodiment   of  the  p r e s e n t   i n v e n t i o n   is  g e n e r a l l y   i n d i c a t e d  

at  22'  and  shown  to  compr i se   an  a i r   guide   means  2 8 '  

i n c l u d i n g   an  a i r   gu ide   r i n g   30'  and  an  a n n u l a r   d i s c  

32'  which  are   i n t e g r a l   wi th   each  o t h e r   but  formed  s e p a r a t e l y  



from  the  c y l i n d r i c a l   f l a n g e   26'  wi th   a  view  to  m a k i n g  

the  p r o d u c t i o n   of  the  mold  and  the  mold ing   o p e r a t i o n  

easy .   The  s e p a r a t e l y   formed  a i r   guide   means  28'  i s  

bonded  at  the  f l a n g e d   i n n e r   p e r i p h e r y   of  the  a n n u l a r  

d i s c   32'  to  the  o u t e r   c y l i n d r i c a l   s u r f a c e   of  the  c y l i n d r i c a l  

f l a n g e   2 6 ' .  

R e f e r r i n g   to  Fig.   7,  in  which  p a r t s   are  d e s i g n a t e d  

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

p a r t s   of  the  embodiment   of  F i g s .   3  to  5,  wi th   p r i m e  

marks  added,   a  fan  sh roud   a c c o r d i n g   to  the  t h i r d   e m b o d i m e n t  

of  the  p r e s e n t   i n v e n t i o n   is  i n d i c a t e d   at  22"  and  shown 

to  compr i se   an  a i r   guide   r i n g   30"  p l a c e d   a round   t h e  

c y l i n d r i c a l   f l a n g e   26"  at  a  p r e d e t e r m i n e d   space   t h e r e b e t w e e n .  

The  a i r   guide   r i ng   30"  has  a  f r o n t   end  j o i n e d   d i r e c t l y  

with  the  fan  shroud  p r o p e r   and  a  r e a r   f r e e   end  p r o j e c t i n g  

more  r e a r w a r d s   than  t h a t   of  the  c y l i n d r i c a l   f l a n g e  

26".  In  t h i s   embodiment ,   the  a i r   guide   means  28"  i s  

c o n s t i t u t e d   by  the  a i r   guide   r i n g   30"  on ly ,   and  t h e  

fan  shroud   22"  is  formed  in to   a  s i n g l e   p i e c e   from  a  

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

In  o p e r a t i o n ,   due  to  the  p r o v i s i o n   of  the  a i r  

guide   means,  a i r   t h a t   is  going  to  e scape   r a d i a l l y   o f  

the  c o o l i n g   fan  16  a f t e r   hav ing   pas sed   t h r o u g h   t h e  

r a d i a t o r   12  is  e f f i c i e n t l y   d e f l e c t e d   r e a r w a r d l y   o f  

the  r a d i a t o r   12  as  i n d i c a t e d   by  the  a r rows   in  Fig.   5 ,  



making  i t   p o s s i b l e   to  p r e v e n t   the  a i r   t h a t   has  b e e n  

h e a t e d   d u r i n g   i t s   p a s s a g e   t h r o u g h   the  r a d i a t o r   12  f r o m  

be ing   r e c i r u l a t e d   back  to  the  f r o n t   of  the  r a d i a t o r  

12  as  wel l   as  to  i n c r e a s e   the  amount  of  a i r   to  be  s u p p l i e d  

to  the  c o n s t i t u e n t   p a r t s   of  the  eng ine   such  as  t h e  

o i l   pan  and  the  e x h a u s t   m a n i f o l d .  

O b v i o u s l y ,   many  v a r i a t i o n s   and  m o d i f i c a t i o n s   o f  

the  p r e s e n t   i n v e n t i o n   are  p o s s i b l e   in  l i g h t   of  t h e  

above  t e a c h i n g s .   I t   i s ,   t h e r e f o r e ,   to  be  u n d e r s t o o d  

t h a t   w i t h i n   the  scope  of  the  appended   c l a i m s ,   the  i n v e n t i o n  

may  be  p r a c t i c e d   o t h e r w i s e   than  as  s p e c i f i c a l l y   d e s c r i b e d .  



1.  A  fan  shroud  (22,  22 ' ,   22")  a r r a n g e d   in  the  r e a r  

of  a  r a d i a t o r   (12)  of  an  a u t o m o t i v e   eng ine   (14) ,   c o m p r i s i n g  

a  v e n t i l a t i o n   open ing   (24,  24 ' ,   24")  in  which  a  c o o l i n g  

fan  (16)  is  d i s p o s e d   to  draw  a i r   t h r o u g h   the  r a d i a t o r  

(12) ,   and  an  a i r   guide  means  (28,  28 ' ,   28")  for   d e f l e c t i n g  

a i r   t h a t   is  going  to  e scape   r a d i a l l y   of  the  c o o l i n g  

fan  (16)  a f t e r   hav ing   pas sed   t h r o u g h   the  r a d i a t o r   ( 1 2 ) ,  

r e a r w a r d l y   of  the  r a d i a t o r   ( 1 2 ) .  

2.  A  fan  shroud  (22,  2 2 ' ,   22")  as  set   f o r t h   in  Claim  1, 

in  which  s a id   a i r   guide   means  (28,  28 ' ,   28")  c o m p r i s e s  

an  a i r   guide   r ing   (30,  30 ' ,   30")  p l a c e d   around  t h e  

p e r i p h e r y   of  sa id   v e n t i l a t i o n   open ing   (24,  2 4 ' ,   2 4 " )  

at  a  p r e d e t e r m i n e d   space  t h e r e b e t w e e n .  

3.  A  fan  shroud  (22,  22 ' )   as  se t   f o r t h   in  Claim  2 ,  

in  which  s a id   a i r   guide   means  (28,  28 ' )   f u r t h e r   c o m p r i s e s  

an  i n t e g r a l   a n n u l a r   d i sc   (32,  32 ' )   e x t e n d i n g   r a d i a l l y  

o u t w a r d l y   from  the  p e r i p h e r y   of  s a id   v e n t i l a t i o n   o p e n i n g  

(24,  2 4 ' ) ,   and  in  which  s a id   a i r   guide  r i ng   (30,  3 0 ' )  

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

end  j o i n e d   with  the  o u t e r   p e r i p h e r y   of  s a id   a n n u l a r  

d i s c   (32,  32 ' )   and  a  l a r g e r   d i a m e t e r   end  l o c a t e d   r e a r w a r d l y  

of  s a id   s m a l l e r   d i a m e t e r   e n d .  



4.  A  fan  shroud   (22,  22 ' )   as  se t   f o r t h   in  Claim  3 ,  

f u r t h e r   c o m p r i s i n g   a  s h o r t   c y l i n d r i c a l   f l a n g e   ( 2 6 ,  

26 ' )   p r o v i d e d   to  the  p e r i p h e r y   of  s a id   v e n t i l a t i o n  

open ing   (24,  24 ' )   in  a  manner  to  p r o j e c t   r e a r w a r d l y  

t h e r e f r o m ,   and  in  which  s a id   a n n u l a r   d i sc   (32,  3 2 ' )  

is  j o i n e d   at  the  i n n e r   p e r i p h e r y   t h e r e o f   with  the  r e a r  

end  of  s a i d   c y l i n d r i c a l   f l a n g e   (26,  2 6 ' ) .  

5.  A  fan  sh roud   (22)  as  se t   f o r t h   in  Claim  4,  i n  

which  sa id   a n n u l a r   d i s c   (32)  and  s a i d   a i r   guide   r i n g  

(30)  are  formed  i n t e g r a l   wi th   s a id   c y l i n d r i c a l   f l a n g e  

( 2 6 ) .  

6.  A  fan  shroud   ( 2 2 ' )   as  se t   f o r t h   in  Claim  4,  i n  

which  s a id   a n n u l a r   d i sc   ( 3 2 ' )   and  sa id   a i r   guide   r i n g  

( 3 0 ' )   are  formed  s e p a r a t e l y   from  s a i d   c y l i n d r i c a l   f l a n g e  

(26 ' )   and  bonded  at  the  i n n e r   p e r i p h e r y   of  s a id   a n n u l a r  

d i s c   ( 3 2 ' )   to  the  o u t e r   c y l i n d r i c a l   s u r f a c e   of  s a i d  

c y l i n d r i c a l   f l a n g e   ( 2 6 ' ) .  

7.  A  fan  shroud  (22")  as  se t   f o r t h   in  Claim  2,  f u r t h e r  

c o m p r i s i n g   an  i n t e g r a l   s h o r t   c y l i n d r i c a l   f l a n g e   ( 2 6 " )  

p r o v i d e d   to  the  p e r i p h e r y   of  s a id   v e n t i l a t i o n   o p e n i n g  

(24" ) ,   and  in  which  s a id   a i r   gu ide   r i n g   (30")  has  a  

f r o n t   end  j o i n e d   d i r e c t l y   with  the  fan  sh roud   p r o p e r  



and  a  r ea r   f r e e   end  p r o j e c t i n g   more  r e a r w a r d s   t h a n  

t h a t   of  sa id   c y l i n d r i c a l   f l a n g e   ( 2 6 " ) .  

8.  A  fan  shroud  (22")  as  set   f o r t h   in  Claim  7,  i n  

which  sa id   guide   r ing   (30")  is  formed  i n t e g r a l   w i t h  

s a i d   fan  shroud   p r o p e r .  
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