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54)  Cooling  radiator  for  motor  vehicles. 

(57)  A  cooling  radiator  for  motor  vehicles,  of  the  type  having 
at  least  one  reversal  in  the  direction  of  flow  of  the  coolant 
liquid,  comprises  at  least  one  manifold  (2)  provided  with  at 
least  one  partition  (6)  which  divides  the  manifold  into  two 
chambers  (8,  7),  arranged  one  downstream  of  the  other.  The 
radiator  includes  one-way  valve  means  (15)  for  controlling 
an  aperture  (22)  in  the  partition  (6),  which  allow  the  coolant 
to  flow  towards  the  downstream  chamber  through  the 
aperture  (22)  when  the  pressure  difference  between  the  two 
chambers  (7,  8)  exceeds  a  predetermined  value. 
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  A  cooling  radiator  for  motor  vehicles,  of  the  type  having 
at  least  one  reversal  in  the  direction  of  flow  of  the  coolant 
liquid,  comprises  at  least  one  manifold  (2)  provided  with  at 
least  one  partition  (6)  which  divides  the  manifold  into  two 
chambers  (8, 7),  arranged  one  downstream  of  the  other.  The 
radiator  includes  one-way  valve  means  (15)  for  controlling 
an  aperture  (22)  in  the  partition  (6),  which  allow  the  coolant 
to  flow  towards  the  downstream  chamber  through  the 
aperture  (22)  when  the  pressure  difference  between  the  two 
chambers  (7,  8)  exceeds  a  predetermined  value. 



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  a  c o o l i n g   r a -  

d i a t o r   f o r   m o t o r   v e h i c l e s .  

More  p a r t i c u l a r l y ,   the  i n v e n t i o n   i s   c o n c e r n e d  

w i t h   a  r a d i a t o r   of   t he   t ype   h a v i n g   a t   l e a s t   one  r e v e r -  

s a l   in  the   d i r e c t i o n   of  f l ow  of  t he   e n g i n e   c o o l a n t   l i -  

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

at   l e a s t   one  p a r t i t i o n   wh ich   d i v i d e s   t he   m a n i f o l d   i n t o  

two  c h a m b e r s   a r r a n g e d   one  d o w n s t r e a m   of   t he   o t h e r ,   i n  

w h i c h   the   p a r t i t i o n   has   at  l e a s t   one  a p e r t u r e   w h i c h  

p u t s   t h e s e   c h a m b e r s   in  c o m m u n i c a t i o n .  

In  r a d i a t o r s   of  the   a f o r e s a i d   t y p e ,   w h a t e v e r   t h e  

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

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

p a s s i n g   t h r o u g h   the   r a d i a t o r .   The  r a d i a t o r   i s   no t   u s e d  

to  i t s   f u l l   c a p a c i t y ,   bu t   the   l o s s   of  p r e s s u r e   of  t h e  

l i q u i d   is   d i m i n i s h e d .   Th i s   is   an  a d v a n t a g e   i f   t h e  

s p e e d   of  t he   v e h i c l e   is  ve ry   h i g h ,   s i n c e   the   e f f i -  

c i e n c y   of  t he   r a d i a t o r   is  h i g h   in  t h i s   c a s e ,   and  e n -  

s u r e s   s u f f i c i e n t   h e a t   e x c h a n g e   even   i f   a l l   t he   c o o l a n t  

d o e s   no t   p a s s   c o m p l e t e l y   t h r o u g h   the   r a d i a t o r .   I f ,   o n  

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

i t   is   d i s a d v a n t a g e o u s   s i n c e ,   in  t h i s   c a s e ,   i t   i s   n e c e s -  

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

r a d i a t o r   in  o r d e r   to  use   i t   to  i t s   f u l l   c a p a c i t y ,   d u e  

to  the   r e d u c e d   e f f i c i e n c y   of  the  r a d i a t o r .  

T h i s   i n v e n t i o n   aims  to  p r o v i d e   a  r a d i a t o r ,   o f  

the   t y p e   s p e c i f i e d   a b o v e ,   which   w i l l   e l i m i n a t e   t h e  

d i s a d v a n t a g e   c i t e d   a b o v e .  

With  a  v i e w   to  a c h i e v i n g   t h i s   o b j e c t ,   the   p r e -  



s e n t   i n v e n t i o n   p r o v i d e s   a  r a d i a t o r   of  t h e   a f o r e s a i d  

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

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

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

t h r o u g h   the   a p e r t u r e .  

F u r t h e r   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of   t h i s  

i n v e n t i o n   w i l l   e m e r g e   f rom  the   d e s c r i p t i o n   w h i c h   f o l -  

l ows   w i t h   r e f e r e n c e   to  the   a c c o m p a n y i n g   d r a w i n g s ,   p r o -  

v i d e d   p u r e l y   by  way  of   n o n - l i m i t i n g   e x a m p l e ,   in  w h i c h :  

F i g u r e   1  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

a  r a d i a t o r   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 ,   a n d  

F i g u r e   2  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w ,   o n  

an  e n l a r g e d   s c a l e ,   of   a  d e t a i l   of  F i g u r e   1 .  

In  F i g u r e   1  t h e r e   is   shown  a  r a d i a t o r   1  f o r  

m o t o r   v e h i c l e s ,   c o m p r i s i n g   a  f i r s t   m a n i f o l d   2  and  a  

s e c o n d   m a n i f o l d   3  f i x e d   to  an  a r r a y   4  of  p i p e s   a n d  

f i n s .  

The  f i r s t   m a n i f o l d   2  has   a  body  5  of  m o u l d e d  

p l a s t i c s   m a t e r i a l ,   w h i c h   d e f i n e s   an  i n t e r n a l   c a v i t y .  

The  m a n i f o l d   2  has   an  i n t e r n a l   p a r t i t i o n   6 

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

c h a m b e r   7  and  a  d o w n s t r e a m   c h a m b e r   8 .  

The  u p s t r e a m   c h a m b e r   7  has   a  u n i o n   9  f o r   t h e  

l i q u i d   f l o w i n g   i n t o   the   r a d i a t o r ,   w h i l e   the   d o w n s t r e a m  

c h a m b e r   8  has   a  u n i o n   10  f o r   the  l i q u i d   l e a v i n g   t h e  

r a d i a t o r .   The  d o w n s t r e a m   c h a m b e r   8  a l s o   has   a  u n i o n  

11  f o r  f i l l i n g   the   r a d i a t o r   1,  w h i l e   the   u p s t r e a m   c h a m -  

b e r   7  has   a  t h r e a d e d   h o l e   12  f o r   the   m o u n t i n g   of  a  

d e v i c e   f o r   d e t e r m i n i n g   t he   t e m p e r a t u r e   of  the   l i q u i d .  

The  r a d i a t o r   1  is   of  the   a f o r e s a i d   t y p e   w i t h  



two  t r a v e r s a l s   f o r   t he   l i q u i d ;   t h i s   means   t h a t   t h e  

c o o l a n t   w h i c h   comes   in  t h r o u g h   the   u n i o n   9  e f f e c t s   a  

f i r s t   t r a v e r s a l   f rom  the   f i r s t   m a n i f o l d   to  the   s e c o n d  

m a n i f o l d   in  the   l o w e r   p a r t   of  the   a r r a y   4,  and  a  s e c o n d  

t r a v e r s a l   in  t he   u p p e r   p a r t   of  the   a r r a y   4  f rom  t h e  

s e c o n d   m a n i f o l d   to  the   f i r s t   m a n i f o l d ,   from  w h i c h   i t  

e m e r g e s   t h r o u g h   t he   u n i o n   1 0 .  

The  p a r t i t i o n   6  has   a  s e a t   13  in  wh ich   a  o n e - w a y  

v a l v e   15  is   f i x e d   by  means   of  l a t e r a l   g u i d e s   1 4 .  

R e f e r r i n g   to  F i g u r e s   1  and  2  t h e r e   is   shown  a  

m o u l d e d   p l a s t i c s   v a l v e   body   16  c o m p r i s i n g   a  s u p p o r t  

body  17  and  a  h e a d   1 8 .  

The  s u p p o r t   body  17  i s   U - s h a p e d   w i t h   a  c r o s s   a r m  

which   c o n s i s t s   of  a  p l a t e   19  h a v i n g   two  l a t e r a l   g u i d e s  

14  f o r   f i t t i n g   i n t o   the   s e a t   13  of  the   p a r t i t i o n   6 .  

The  p l a t e   19  a l s o   s u p p o r t s   two  p a r a l l e l   arms  in  t h e  

form  of  s p r i n g   s t r i p s   20  e a c h   of  wh ich   has   a  s n a p -  

t o o t h   21  at  i t s   f r e e   e n d .  

In  i t s   c e n t r e ,   the   p l a t e   19  has   a  t h r o u g h - h o l e  

22  w i t h   a  s l i g h t l y   c o n i c a l   edge  23  wh ich   c o n s t i t u t e s  

the   s e a t   of  the   v a l v e   1 5 .  

The  head   18  c o m p r i s e s   a  f l a t   p a r t   24  w i t h   a  t u -  

b u l a r   p r o j e c t i o n   25  and  two  l a t e r a l   s l o t s   26.  The  h e a d  

18  is   f i x e d   to  the   s u p p o r t i n g   body  17  by  f i t t i n g   t h e  

ends   of  the   s p r u n g   s t r i p s   20  i n t o   the   l a t e r a l   s l o t s   26 

u n t i l   snap   e n g a g e m e n t   of  t he   t e e t h   21  is  e f f e c t e d .  

The  v a l v e   s h u t t e r   29  is  f r u s t o - c o n i c a l ;   t h i s  

s h u t t e r   has   t h r e e   f r o n t a l   c e n t e r i n g   t a b s   30  w h i c h   c o -  

o p e r a t e   w i t h   the   w a l l   of  the   h o l e   22,  in  o r d e r   to  e n -  

s u r e   c e n t e r i n g   of  the  s h u t t e r   in  the  v a l v e   s e a t   2 3 .  



M o r e o v e r ,   a t   t h e   r e a r ,   t he   s h u t t e r   29  has   a  

c y l i n d r i c a l   g u i d e   s t e m   31  w h i c h   i s   f i t t e d   in  to  t h e  

c a v i t y   d e f i n e d   by  the   t u b u l a r   p r o j e c t i o n   2 5 .  

A  c a l i b r a t e d   s p r i n g   32  i s   i n t e r p o s e d   in  a  c o m -  

p r e s s e d   c o n d i t i o n   b e t w e e n   t h e   s h u t t e r   29  and  the   h e a d  

18  c o a x i a l l y   w i t h   t he   c y l i n d r i c a l   s t em  31.  The  f u n c t -  

ion   of  the   c a l i b r a t e d   s p r i n g   i s   to  h o l d   the  s h u t t e r   29  

in  a b u t m e n t   w i t h   t he   v a l v e   s e a t   23  a t   d i f f e r e n c e s   o f  

p r e s s u r e   b e t w e e n   t he   c h a m b e r   7  and  the   c h a m b e r   8  b e l o w  

a  p r e d e t e r m i n e d   v a l u e ,   t h u s   k e e p i n g   t he   v a l v e   15  in  t h e  

c l o s e d   p o s i t i o n .  

The  r a d i a t o r   f u n c t i o n s   as  f o l l o w s :  

When  the   s p e e d   of   t h e   c o o l a n t   in  the   r a d i a t o r  

is   low,  t h a t   i s ,   in  t h e   c a s e   of  low  e n g i n e   s p e e d s   a n d  

low  v e h i c l e   s p e e d s ,   t he   p r e s s u r e   l o s s e s   in  the   a r r a y  

1  w i l l   be  l i m i t e d ,   s i n c e   t h e   d i f f e r e n c e   in  p r e s s u r e  

b e t w e e n   the  u p s t r e a m   c h a m b e r  7   and  the   d o w n s t r e a m  

c h a m b e r   8  is  s m a l l .   In  t h e s e   c i r c u m s t a n c e s ,   the   c a l i -  

b r a t e d   s p r i n g   32  k e e p s   t he   v a l v e   c l o s e d   and  a l l   the   l i -  

q u i d   e n t e r i n g   the   m a n i f o l d   2  p a s s e s   c o m p l e t e l y   t h r o u g h  

the   r a d i a t o r   1,  e n s u r i n g   a  h i g h   o v e r a l l   h e a t   e x c h a n g e  

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

to  the   low  v e h i c l e   s p e e d .  

I f   the   s p e e d   of   t he   c o o l a n t   in  the   r a d i a t o r   1 

is   h i g h ,   t h a t   i s ,   a t   h i g h   e n g i n e   s p e e d s ,   the   p r e s s u r e  

l o s s e s   in  the  a r r a y   i n c r e a s e   p r o p o r t i o n a l l y   w i t h   t h e  

i n c r e a s e   in  p r e s s u r e   b e t w e e n   the   u p s t r e a m   c h a m b e r   7  a n d  

the   d o w n s t r e a m   c h a m b e r   8.  When  t h i s   p r e s s u r e   d i f f e r e n c e  

e x c e e d s   a  p r e d e t e r m i n a t e d   v a l u e ,   i t   o v e r c o m e s   the   f o r c e  

of  the   s p r i n g   32  and  l i f t s   t he   s h u t t e r   29  f rom  t h e  



v a l v e   s e a t   23,  a l l o w i n g   p a r t   of  t he   c o o l a n t   to  f l o w  

t h r o u g h   t he   t h r o u g h - h o l e   22.  Thus ,   t he   a m o u n t   of  c o o l -  

a n t   p a s s i n g   t h r o u g h   the   a r r a y   4  of  the   r a d i a t o r   i s   r e -  

d u c e d   and  the   p r e s s u r e   l o s s e s   a re   t h e r e f o r e   r e d u c e d   a t  

t he   same  t i m e .  



1.  C o o l i n g   r a d i a t o r   f o r   m o t o r   v e h i c l e s   of  the   t y p e  

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

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

m a n i f o l d   (2)  p r o v i d e d   w i t h   a t   l e a s t   one  p a r t i t i o n   ( 6 )  

w h i c h   d i v i d e s   t he   m a n i f o l d   i n t o   two  c h a m b e r s   (7,  8)  a r -  

r a n g e d   one  d o w n s t r e a m   of  the   o t h e r ,   in  w h i c h   the   p a r -  

t i t i o n   (6)  has   a t   l e a s t   one  a p e r t u r e   w h i c h   p u t s   t h e s e  

c h a m b e r s   i n t o   c o m m u n i c a t i o n ,   c h a r a c t e r i s e d   in  t h a t   i t  

i n c l u d e s   o n e - w a y   v a l v e   means   f o r   c o n t r o l l i n g   the   a p e r -  

t u r e ,   w h i c h   a l l o w   t he   c o o l a n t   l i q u i d   to  f l o w   t o w a r d s  

t he   d o w n s t r e a m   c h a m b e r   (8)  t h r o u g h   the   a p e r t u r e .  

2.  R a d i a t o r   a c c o r d i n g   to  C l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   the   v a l v e   means   c o m p r i s e   a  v a l v e   c a l i b r a t e d   so  a s  

to  open  when  the   d i f f e r e n c e   in  p r e s s u r e   b e t w e e n   the   t w o  

c h a m b e r s   (7,   8 ) ,   due  to  p r e s s u r e   l o s s e s   in  the   i n t e r -  

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

3.  R a d i a t o r   a c c o r d i n g   to  C l a i m   2,  c h a r a c t e r i s e d   i n  

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

body   (16)   w i t h   one  w a l l   (19)   w h i c h   has   t he   a p e r t u r e  

(22)   and  c o n s t i t u t e s   a  p a r t   of   t h e   p a r t i t i o n   ( 6 ) ,   a n d  

a  c o n i c a l   s h u t t e r   (29)   w i t h   c e n t e r i n g   t a b s   ( 3 0 ) ,   w h i c h  

i s   p r e s s e d   by  a  s p r i n g   (32)   a g a i n s t   t he   edge   (23)   o f  

t h e   a p e r t u r e   ( 2 2 ) ,   s a i d   edge  (23)   c o n s t i t u t i n g   t h e  

v a l v e   s e a t .  

4.  R a d i a t o r   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   t he   v a l v e   body  (16)   c o n s i s t s   of  two  p a r t s ,   and  i n  

t h a t :  

-  t he   f i r s t   p a r t   (17)   i s   U - s h a p e d   w i t h   the   c r o s s  

arm  c o n s t i t u t i n g   s a i d   w a l l   (19)   and  s u p p o r t i n g   t w o  



p a r a l l e l   arms  (20)   in  t he   form  of  s p r u n g   s t r i p s ,  

-  the   s e c o n d   p a r t   (18)   c o n s i s t s   of  a  h e a d   w i t h   a  

t u b u l a r   p r o j e c t i o n   (25)   f o r   g u i d i n g   a  s t em  (31)   of   t h e  

c o n i c a l   s h u t t e r   ( 2 9 ) ,   t he   h e a d   b e i n g   s n a p - e n g a g e d   w i t h  

t he   ends   of  the   two  p a r a l l e l   arms  (20)   of  t he   U - s h a p e d  

f i r s t   p a r t   ( 1 7 ) .  

5.  R a d i a t o r   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i s e d   i n  

t h a t   the   v a l v e   body  (16)   i s   f i x e d   in  a  s e a t   (13)   of  t h e  

p a r t i t i o n   (6)  by  l a t e r a l   g u i d e s   ( 1 4 ) .  
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