
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

©  Publication  number: 0  0 2 2   2 3 4  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  80103693.0 

@  Date  of  filing:  30.06.80 

©  int.  ci.3:  F  28  F  9 /02  
F  28  F  9 /16  

©  Priority:  04.07.79  IT  6839979 

©  Date  of  publication  of  application: 
14.01.81  Bulletin  81/2 

©  Designated  Contracting  States: 
DE  FR  GB 

@  Applicant:  COMIND  S.p.A.  Azienda  STARS 
Corso  Savona,  45 
1-10029  Villastellone  (Province  of  TorinoHIT) 

©  Inventor:  Landi,  Riccardo 
Via  Rey,  14 
1-10026  Santena  Torino(IT) 

©  Representative:  Modiano,  Guido  et  al, 
MODIANO  &  ASSOCIATI  S.A.S.  Via  Meravigli,  16 
1-20123  Milan(IT) 

©  Radiator,  particularly  for  passenger  car  thermo-ventilation  and  air-conditioning  systems. 
A  radiator  for  autovehicle  air-conditioning  systems  com- 

prises  a  radiating  pack  formed  from  metal  tubes  and  fins,  the 
ends  of  the  tubes  communicating  with  manifolds  (13)  each 
comprising  a  base  (B) and  a  cover  (C)  connected  together  by  a 
peripheral  weld  (S).  The  ends  of  the  radiating  pack  tubes  (11) 
are  passed  through  holes  in  the  base  (B)  and  the  portion  of the 
tube  ends  (11a)  protruding  beyond  the  base  plane  is  embed- 
ded  in  an  interconnecting  and  sealing  polyurethane  layer  (P). 



T h i s   i n v e n t i o n   r e l a t e s   to   a  p a c k   r a d i a t o r ,  

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

and   a i r - c o n d i t i o n i n g   s y s t e m s .  

I t   i s   w e l l   k n o w n   t h a t   r a d i a t o r s   o f  t h e   t y p e  

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

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

s u r r o u n d e d   by  a  p l u r a l i t y   of   l a m i n a t i o n s   s t a c k e d  

t o g e t h e r   i n t o   a  p a c k .   The  t u b e s   h a v e   t h e i r   e n d s  

s e c u r e d   to   h e a d   p l a t e s ,   e . g .   by  b r a z i n g   o r   by  d r i v i n g  

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

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

a r e   c o n n e c t e d ,   a g a i n   by  b r a z i n g   o r   w e l d i n g ,   w h i c h  

f o r m   m a n i f o l d s   f o r   t h e   d e l i v e r y   and  r e c y c l e   o f   t h e  

f l u i d   c i r c u l a t e d   t h r o u g h   t h e   r a d i a t o r .  

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

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

e x p e n s i v e ,   and  t h e   r a d i a t o r s   a r e   q u i t e   h e a v y   a n d  

u n r e l i a b l e   as  r e l a t e s   to   t h e i r   f l u i d   r e t e n t i o n  

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

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

In   an   a t t e m p t   to   o b v i a t e   s u c h   d r a w b a c k s ,   p r o p o s a l s  

h a v e   a l r e a d y   b e e n   made  to   u s e   a t   l e a s t   i n   p a r t   a  

p l a s t i c s   m a t e r i a l .   In   p a r t i c u l a r ,   r a d i a t o r s   h a v e  

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

c o n s t r u c t e d   f r o m   m e t a l   t u b e s   and  f i n s   i n   a  

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

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

i n v o l v e d   i n   t h e   h e a t   e x c h a n g e ,   a r e   f o r m e d   f r o m  

p l a s t i c s .   :  



I n   g e n e r a l ,   c o n v e n t i o n a l   a p p r o a c h e s   of   t h i s  

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

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

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

m a n i f o l d s .  

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

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

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

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

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

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

b e t w e e n   t h e   p l a t e s   and   c o v e r s   u n a v o i d a b l e .   M o r e o v e r ,  

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

p l a t e s   d o e s   n o t   e l i m i n a t e   t h e   w e l d i n g ,   b r a z i n g ,   o r  

d r i v i n g   o p e r a t i o n s   f o r   f i t t i n g   t h e   t u b e   e n d s   i n t o  

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

T h i s   i n v e n t i o n ,   i n   v i e w   o f   t h e   a b o v e  

c o n s i d e r a t i o n s ,   s e t s   o u t   to   e l i m i n a t e   s u c h   d r a w b a c k s .  

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

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

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

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

r e l i a b i l i t y   as   r e l a t e s   to   t h e   f l u i d   r e t a i n i n g   a b i l i t y ,  

a n d   r e d u c e   i t s   w e i g h t .  

A c c o r d i n g   to   one  a s p e c t   o f   t h i s   i n v e n t i o n ,   t h e r e  

i s   p r o v i d e d   a  r a d i a t o r   c o m p r i s i n g   a  r a d i a t i n g   p a c k  

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

o f   s a i d   t u b e s   c o m m u n i c a t e   w i t h   m a n i f o l d s   made  o f   a  

p l a s t i c s   m a t e r i a l ,   c h a r a c t e r i z e d   i n   t h a t   e a c h  

m a n i f o l d   c o m p r i s e s   a  b a s e   a n d   a  c o v e r   c o n n e c t e d  



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

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

h o l e s   i n   t h e   b a s e ,   and   i n   t h a t   t h e   p o r t i o n   o f   s a i d  

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

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

an  i n t e r c o n n e c t i n g   and   s e a l i n g   m e a n s   b e t w e e n   s a i d  

t u b e s   and   s a i d   b a s e .  

The  i n v e n t i o n   w i l l   be  more   c l e a r l y   u n d e r s t o o d  

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

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

by  way  o f   e x a m p l e   and   n o t   o f   l i m i t a t i o n ,   and   w h e r e :  

F i g u r e   1  i s   an  e l e v a t i o n a l   v i e w   of   t h e   r a d i a t o r ;  

a n d  

F i g u r e   2  i s   a  f r a g m e n t a r y   a x i a l   s e c t i o n ,   s h o w i n g  

t o   an  e n l a r g e d   s c a l e   a  d e t a i l   of   t h e   r a d i a t o r  

m a n i f o l d s .  

I n   t h e   d r a w i n g s ,   t h e   n u m e r a l   10  d e s i g n a t e s   t h e  

r a d i a t i n g   p a c k   f o r m e d   f r o m   a  n e s t   of   p a r a l l e l   c o p p e r  

o r   a l u m i n u m   t u b e s   11  and   a  p l u r a l i t y   o f   l a m i n a t i o n s  

12  s u r r o u n d i n g   s a i d   t u b e s   and   s t a c k e d   t o g e t h e r   i n t o  

a  p a c k .   The  n u m e r a l s   13  and   14  d e s i g n a t e   t h e   p l a s t i c s  

m a t e r i a l   m a n i f o l d s ;   t h e   m a n i f o l d   13  - -   h e r e i n a f t e r  

t e r m e d   t h e   u p p e r   m a n i f o l d   - -   b e i n g   p r o v i d e d   w i t h  

f i t t i n g s   1 5 - 1 6   f o r   c o n n e c t i o n   to   t h e   c i r c u i t   ( n o t  

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

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

A c c o r d i n g   to   t h e   i n v e n t i o n ,   e a c h   m a n i f o l d  

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

m e a n s   of   a  p e r i p h e r a l   w e l d   S.  The  b a s e   B  i s   p r o v i d e d  

w i t h   p a s s a g e w a y   b o r e s   f o r   t h e   e n d s   1 1 a  o f   t h e   t u b e s  



1 1 ,   w h i c h   p r o t r u d e   b e y o n d   t h e   b a s e   p l a n e   by  a  

c o n v e n i e n t   l e n g t h ,   e . g .   1 . 5   t o   2 . 0   d i a m e t e r s   o f  

t h e   t u b e s .   F u r t h e r m o r e ,   t h e   b o r e   i n t e r n a l   d i a m e t e r s  

a r e   s l i g h t l y   g r e a t e r   t h a n   t h e   t u b e   d i a m e t e r s ,   t h e r e b y  

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

a n d   t h e   t u b e   w a l l .  

As  i s   c l e a r l y   s h o w n   i n   F i g u r e   2,  t h e   p r o t r u d i n g  

e n d s   1 1 a   o f   t h e   t u b e s   11  a r e   e m b e d d e d   i n   a  l a y e r   P  

o f   e x p a n d e d   p o l y u r e t h a n e   o f   t h e   a d d i t i v e   f r e e   h i g h  

d e n s i t y   t y p e ,   h a v i n g ,   p r e f e r a b l y ,  a   h a r d n e s s   in   t h e  

23  to   27  S h o r e   r a n g e .   The  l a y e r   P  i s   c a s t   o n t o   t h e  

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

c o u n t e r - m o l d   ( n o t   s h o w n )   h a v i n g   m o l d i n g   m a l e s   or   p l u g s  

w h i c h   p a r t l y   p e n e t r a t e   t h e   t u b e s   1 1  t o   l e a v e   a n  

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

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

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

t h e   a n n u l a r   s p a c e   of   t h e   b a s e   b o r e s ,   w h e r e a t   a n  

a n n u l a r   s e a l  G   i s   f o r m e d ,   a l s o   f o r   s e a l i n g   p u r p o s e s .  

M o r e o v e r ,   t h e   c o u n t e r - m o l d   i m p a r t s   to   t h e   p o l y u r e t h a n e  

l a y e r   P  a   l a t e r a l   p r o f i l e   d e f i n e d   by  an  i n c l i n e d  

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

o f - t h e   c o r r e s p o n d i n g   i n n e r   p o r t i o n   o f   t h e   c o v e r   C .  

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

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

f u r t h e r   i m p r o v e   t h e   s e a l i n g   a b i l i t y   o f   t h e   a s s e m b l y .  

W i t h i n   t h e   c o v e r   C,  t h e r e   i s   p r o v i d e d   a  

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

two   c h a m b e r s ,   r e s p e c t i v e l y   a  d e l i v e r y   c h a m b e r  H   a n d  

a  r e c y c l e   one  R  f o r   t h e   f l u i d   c i r c u l a t e d   t h r o u g h   t h e  



r a d i a t o r .   The  s e p t u m  K   i s   p r o v i d e d   w i t h   a  f r o n t  

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

l a y e r  P   and  d e f o r m   i t   to   f o r m   a  s e a l .  

Of  c o u r s e ,   w i t h i n   t h e   i n v e n t i o n   p r i n c i p l e ,  

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

may  be  c h a n g e d   w i t h i n   b r o a d   l i m i t s   f r o m   w h a t   h a s  

b e e n   d e s c r i b e d   and   i l l u s t r a t e d   by  way  of   e x a m p l e ,  

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

i n s t a n t   i n v e n t i v e   c o n c e p t .  



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

t h e r m o - v e n t i l a t i o n   and   a i r - c o n d i t i o n i n g   s y s t e m s ,  

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

and   f i n s   and   w h e r e i n   t h e   e n d s   of   s a i d  t u b e s  

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

m a t e r i a l ,   c h a r a c t e r i z e d   i n   t h a t   e a c h   m a n i f o l d   ( 1 3 -  

14)  c o m p r i s e s   a  b a s e   (B)  and   a  c o v e r   (C)  c o n n e c t e d  

t o g e t h e r   by  m e a n s   o f   a  p e r i p h e r a l   w e l d   ( S ) ;   i n   t h a t  

t h e   e n d s   ( 1 1 a )   o f   t h e   r a d i a t i n g   p a c k   t u b e s   ( 1 1 )   a r e  

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

p o r t i o n   o f   s a i d   e n d s   ( 1 1 a )   w h i c h   p r o t r u d e s   b e y o n d  

t h e   b a s e   p l a n e   i s   e m b e d d e d   i n   an  e x p a n d e d   p o l y -  

u r e t h a n e   l a y e r   (P)  a c t i n g   as   an  i n t e r c o n n e c t i n g   a n d  

s e a l i n g   m e a n s   b e t w e e n   s a i d   t u b e s   and  s a i d   b a s e .  

2.  A  r a d i a t o r   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   i n s i d e   d i a m e t e r s   o f   t h e   h o l e s   p r o v i d e d   i n   t h e  

b a s e   (B)  of   e a c h   m a n i f o l d   ( 1 3 - 1 4 )   i s   l a r g e r   t h a n  

t h e   d i a m e t e r   o f   t h e   t h r o u g h   p o r t i o n   ( 1 1 a )   of   t h e  

t u b e s   ( 1 1 )   to   d e f i n e   an  a n n u l a r   s p a c e   w h e r e a t   t h e  

e x p a n d e d   p o l y u r e t h a n e   l a y e r   (P)  i s   d i s t r i b u t e d   t o  

f o r m   an  a n n u l a r  s e a l   ( G ) .  

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

w h e r e i n   t h e   p o l y u r e t h a n e   l a y e r   (P)  p a r t l y   p e n e t r a t e s  

t h e   e n d s   of   t h e   t u b e s   ( 1 1 )   to   f o r m   a  t u b u l a r  

s e a l i n g   p l u g   ( T ) .  

4.  A  r a d i a t o r   a c c o r d i n g   to   t h e   p r e c e d i n g  

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

(P)  h a s   a  l a t e r a l   p r o f i l e   d e f i n e d   by  an  i n c l i n e d  

w a l l   (PL)   p r o t r u d i n g   b e y o n d   t h e   o u t l i n e   o f   t h e  



c o r r e s p o n d i n g   i n n e r   w a l l   o f   t h e   c o v e r   ( C ) ,   t h e r e b y  

t h e   i n s e r t i o n   of   t h e   c o v e r   c a u s e s   a  c o m p r e s s i o n  

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

s e a l i n g .  

5.  A  r a d i a t o r   a c c o r d i n g   to   t h e   p r e c e d i n g  

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

( P ) i s   c a s t   o n t o   t h e   b a s e   (B)  o f   e a c h   m a n i f o l d  

p r i o r   to   t h e   i n s e r t i o n   o f   t h e   c o v e r   (C)  w i t h   t h e  

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

p o l y u r e t h a n e   h a v i n g   a  h a r d n e s s   i n   t h e   23  to   27  S h o r e  

r a n g e .  
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