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@  A  preheating  device  for  preliminary  heating  the  li- 
quid  of  the  cooling  circuit  of  a  motor-vehicle  engine 
comprising  a  heater  (10)  formed  by  a  massive  metallic 
cylindrical  body  (14)  having  an  axial  through  cavity  (20) 
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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  an  a u x i l i a r y   p r e h e a t i n g  

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

b u t   no t   e x c l u s i v e l y   on  an  i n d u s t r i a l   v e h i c l e   p r o v i d e d  

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

a ry   h e a t i n g   the   l i q u i d   of  the   c o o l i n g   c i r c u i t   of  the  e n g i n e  

of  the  v e h i c l e  i n   o r d e r   to  f a c i l i t a t e   i t s   c o l d   s t a r t .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

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

by  a  r e s t r i c t e d   n u m b e r   of  p i e c e s .  

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   t h e r e   i s   p r o v i d e d  

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

l i q u i d   of  the   c o o l i n g   c i r c u i t   of  a  m o t o r - v e h i c l e  

e n g i n e   c o m p r i s i n g :  

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

a  t h e r m o s t a t ,   the   s a i d   h e a t e r   b e i n g   f o r m e d   by  a  



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

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

t h r o u g h   w h i c h   in  use   t he   l i q u i d   of   t he   c o o l i n g   c i r c u i t  

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

at   l e a s t   two  a x i a l   b o r e s   d i s p o s e d   on  o p p o s i t e   s i d e s  

w i t h   r e s p e c t   to  t he   s a i d   h e a t i n g   c h a m b e r   and  e a c h  

c o n t a i n i n g   an  a r m o r e d   r e s i s t o r ;   t he   s a i d   m e t a l l i c  

body   b e i n g   p r o v i d e d   w i t h   an  i n l e t   t u b u l a r   c o n n e c t o r  

and  an  o u t l e t   t u b u l a r   c o n n e c t o r   b o t h   c o m m u n i c a t i n g  

w i t h   t h e  s a i d   h e a t i n g   c h a m b e r   and  a d a p t e d   to  be  c o n n e c t e d  

in  u se   to  t he   c o o l i n g   c i r c u i t   of  t he   e n g i n e   of  a  

m o t o r - v e h i c l e ,  

-  an  e l e c t r i c   pump  h a v i n g   a  body   s e c u r e d   to  one  e n d  

of  t h e   m e t a l l i c   body   and  a  r o t o r   i n s e r t e d   w i t h i n  

a  c a v i t y   of  the   s a i d   m e t a l l i c   body   c o m m u n i c a t i n g  

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

t u b u l a r   c o n n e c t o r ,  

-  an  e l e c t r i c   f e e d i n g   c i r c u i t   f o r   c o n n e c t i n g   in   u s e  

the   h e a t i n g   r e s i s t o r s ,   t he   t h e r m o s t a t   and  t he   e l e c t r i c  

pump  w i t h   an  e l e c t r i c   s o u r c e   p l a c e d   o u t s i d e   t h e   m o t o r -  

v e h i c l e .  

In  t he   p r e h e a t i n g   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n  

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

of  t he   c o o l i n g   c i r c u i t   of  t h e   e n g i n e   of  a  m o t o r - v e h i c l e  

is   s u p p l i e d   by  an  e l e c t r i c   s o u r c e   i n d e p e n d e n t   f r o m  

the   b a t t e r y   of  the   v e h i c l e   on  w h i c h   t he   d e v i c e   i s  



to  be  m o u n t e d ,   t h e r e b y   a v o i d i n g   any  r i s k   of  d i s c h a r g i n g  

the   b a t t e r y   i t s e l f .  

A c c o r d i n g   to  t he   i n v e n t i o n ,   t he   e l e c t r i c   f e e d i n g  

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

l e d   by  a  p r o g r a m m a b l e   t i m e r .  

Due  to  t h i s   f e a t u r e   the   s w i t c h   can  be  a u t o m a t i c a l l y  

s w i t c h e d   on,  in  o r d e r   to  p u t   in  a c t i o n   the   h e a t i n g  

r e s i s t o r s   and  the   e l e c t r i c   pump,  at   a  p r e d e t e r m i n e d  

t i m e ,   f o r   e x a m p l e   1 5 - 2 0   m i n u t e s   b e f o r e   t he   e s t i m a t e d  

t i m e   of  s t a r t i n g   the   e n g i n e   of  t he   m o t o r - v e h i c l e .  

A c c o r d i n g   to  a n o t h e r   f e a t u r e   of  the   i n v e n t i o n ,   t h e  

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

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

w h e r e i n   t he   s a i d   two  a x i a l   b o r e s   c o n t a i n i n g   the   h e a t i n g  

r e s i s t o r s   e x t e n d ,   t he   s a i d   e n v e l o p e   d e f i n i n g   w i t h  

the   l a t e r a l   s u r f a c e   of  the   s a i d   m e t a l l i c   body  a  p e r i f e r i -  

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

m a t e r i a l .  

In  t h i s   way  an  e x t r e m e l y   h i g h   t h e r m a l   e f f i c i e n c y  

of  t he   h e a t e r   i s   o b t a i n e d .  

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   in  g r e a t e r   d e t a i l ,  

r e f e r e n c e   b e i n g   made  by  way  o f  e x a m p l e   to  the   a c c o m p a n y -  

ing   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  is   a  p a r t i a l l y   s e c t i o n e d   s i d e   e l e v a t i o n  



v iew  of  a  p r e h e a t e r   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n ,  

F i g u r e   2  i s   a  l o n g i t u d i n a l   s e c t i o n   t a k e n   a l o n g   t h e  

l i n e   I I - I I   of   F i g u r e   1,  a n d  

F i g u r e   3  i s   a  p l a n   v i e w   a c c o r d i n g   to  t he   a r r o w   I I I  

of  F i g u r e   1 .  

The   p r e h e a t i n g   d e v i c e   a c c o r d i n g   to  t he   i n v e n t i o n  

e s s e n t i a l l y   c o m p r i s e s   a  h e a t e r   10  and  an  e l e c t r i c a l  

pump  1 2 .  

The  h e a t e r   10  i s   c o n s t i t u t e d   by  a  s u b s t a n t i a l l y   c i l i n d r i -  

c a l   m a s s i v e   m e t a l l i c   body   14,  p r e f e r a b l y   of   a l l u m i n i u m ,  

h a v i n g   an  u p p e r   a x i a l   p o r t i o n   16  and  a  l o w e r   e n l a r g e d  

a x i a l   p o r t i o n   18.  An  a x i a l   c a v i t y   20  of  r e c t a n g u l a r  

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

the   body   14.  Two  d i a m e t r i c a l l y   o p p o s e d   a x i a l   b o r e s  

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

o f   p o r t i o n   16  of  t he   body   14  e x t e n d   a d j a c e n t   to  a n d  

on  o p p o s i t e   s i d e s   of  c a v i t y   20.  W i t h i n   e a c h  b o r e  

22  an  a r m o r e d   h e a t i n g   r e s i s t o r   24  i s   i n s e r t e d .  

The  a r m o r s   of  r e s i s t o r s   24  c o n t a c t   t he   w a l l s   of   t h e  

r e s p e c t i v e   b o r e s   2 2 .  

The  a x i a l   c a v i t y   20  c o m m u n i c a t e s   s u p e r i o r l y   w i t h  

an  i n l e t   t u b u l a r   c o n n e c t o r   26  s c r e w e d   i n t o   t he   b o d y  

14,  and  i n f e r i o r l y   w i t h   an  a x i a l   c h a m b e r   28  e x t e n d i n g  

in  c o r r e s p o n d e n c e   of  t he   l o w e r   end  of  t he   p o r t i o n  

18  of  t h e   body   14.  T h i s   c h a m b e r   28  c o m m u n i c a t e s  



w i t h   an  o u t l e t   t u b u l a r   c o n n e c t o r   30  s c r e w e d   w i t h i n  

the   l a t e r a l   w a l l   of  t he   body  1 4 .  

The  p o r t i o n   16  of  t he   body  14  i s   c o a x i a l l y   s u r r o u n d e d  

by  a  t u b u l a r   e n v e l o p e   32  w h i c h   d e f i n e s   w i t h   the   e x t e r n a l  

s u r f a c e   of  t he   p o r t i o n   16  a  p e r i f e r i c a l   a n n u l a r   i n t e r -  

s p a c e   34  w i t h i n   w h i c h   a  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l  

i s   i n s e r t e d .  

The  e l e c t r i c   pump  12  c o m p r i s e s   an  e l e c t r i c   m o t o r  

36  d i s p o s e d   w i t h i n   a  c y l i n d r i c a l   c a s e   38  h e r m e t i c a l l y  

f i x e d   to  the   l o w e r   end  of  t he   p o r t i o n   18  and  of  t h e  

body  14.  The  s h a f t   of  t he   m o t o r   36  d r i v e s   at   o n e  

end  a  r o t o r   40  i n s e r t e d   w i t h i n   t he   c h a m b e r   28  o f  

the   body  14,  and  at   the   o t h e r   end  a  c o o l i n g   f an   4 2 .  

An  e x t e r n a l   p r o t e c t i v e   e n v e l o p e   44  h a v i n g   a  l a t e r a l  

u p p e r   p r o j e c t i o n   46  i s   r e m o v a b l y   f i x e d   to  the   c a s e  

38.  The  p r o j e c t i o n   46  f o r m s   a  c o v e r   f o r   a  t h e r m o s t a t  

48,  d i s p o s e d   w i t h i n   the   l o w e r   p a r t   of  one  of  t h e  

b o r e s   22,  and  f o r   a  t e r m i n a l   b o a r d   50.  s u p p o r t e d   b y  

the   l a t e r a l   w a l l   of  the   p o r t i o n   18  of  t h e   body  14  

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

to  the   h e a t i n g   r e s i s t o r   24,  to  t he   e l e c t r i c   m o t o r  

36  and  to  the   t h e r m o s t a t   4 8 .  

The  t h e r m i c a l   b o a r d   50  i s   c o n n e c t e d   t h r o u g h   a  c a b l e  

51  to  an  e l e c t r i c a l   p l u g   52  w h i c h   can  be  i n t r o d u c e d  

w i t h i n   a  common  c u r r e n t   t ap   or  s o c k e t ,   no t   s h o w n  

in  the   d r a w i n g s ,   c o n n e c t e d   to  an  a l t e r n a t e   c u r r e n t  



d i s t r i b u t i o n   n e t w o r k .   The  e l e c t r i c a l   c o n n e c t i o n  

b e t w e e n   the   t e r m i n a l   b o a r d   50  and  t he   p l u g   52  i s  

c o n t r o l l e d   by  means   of  a  s w i t c h   54  p r o v i d e d   w i t h  

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

to  the   t e r m i n a l  b o a r d   50  by  way  of   a  c a b l e   5 6 .  

As  shown  in  F i g u r e   3,  t he   p o r t i o n   18  of  t he   b o d y  

14  i s   p r o v i d e d ,   on  i t s   . s ide   o p p o s i t e   to  t he   p r o j e c t i o n  

46  of  t he   e n v e l o p e   44,  w i t h   a  f l a t   p o r t i o n   58  p r o v i d e d  

w i t h   b o r e s   60  a d a p t e d   to  r e c e i v e   s c r e w s   f o r   s e c u r i n g  

the   d e v i c e   to  a  m o t o r - v e h i c l e   s t r u t .  

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

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

of  t he   m o t o r - v e h i c l e   on  w h i c h   i t   i s  .  m o u n t e d .   T h e  

m o u n t i n g   of  t he   d e v i c e   i s   a c c o m p l i s h e d ,   a f t e r   f i x i n g  

t h e   body  14  to  t he   s t r u t   of  t he   v e h i c l e ,   c o n n e c t i n g  

the   i n l e t   c o n n e c t o r   26  and  the   o u t l e t   c o n n e c t o r   3 0  

to  t he   c o o l i n g   c i r c u i t   of   t he   e n g i n e   of  t h e  v e h i c l e .  

In  u s e ,   a f t e r   i n s e r t i o n   of  p l u g   52  i n t o   a  c o r r e s p o n d i n g  

s o c k e t ,   the   s w i t c h   54  may  be  p r o g r a m m e d   in  o r d e r  

to  c o n n e c t   a u t o m a t i c a l l y   t he   p l u g   52  w i t h   t he   t e r m i n a l  

b o a r d   50  a t   a  p r e d e t e r m i n e d   t i m e ,   c o r r e s p o n d i n g   f o r  

e x a m p l e   to  1 5 - 2 0   m i n u t e s   b e f o r e   t he   e s t i m a t e d   t i m e  

of  s t a r t i n g   t he   e n g i n e   of  t he   v e h i c l e .   In  t h i s   w a y  

t he   c u r r e n t   i s   f ed   e x a c t l y   at   t h e   p r e d e t e r m i n e d   h o u r  

t h r o u g h   the   t e r m i n a l   b o a r d   50  to  t he   h e a t i n g   r e s i s t o r  

24,  to  t he   e l e c t r i c   m o t o r   36  of  t he   pump  12  and  t o  

the   t h e r m o s t a t   48.  By  means   of  t h e   pump  12  t he   c o o l i n g  



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

20  of  t he   body  14  and  i s   t h u s   p r e h e a t e d ,   by  c o n d u c t i o n  

t h r o u g h   the   body  14,  by  the   two  r e s i s t o r s   24.  I n  

t h i s   way  the   c o o l i n g   l i q u i d   i s   p r e h e a t e d   w i t h i n   t h e  

h e a t e r   10  as  l o n g   as  a  p r e d e t e r m i n e d   t e m p e r a t u r e ,  

c o m p r i s e d   f o r   e x a m p l e   b e t w e e n   60  and  70°C,   i s   r e a c h e d .  

The  v a l u e   of  the   p r e d e t e r m i n e d   t e m p e r a t u r e   can  b e  

m o d i f i e d   a d j u s t i n g   the   t e m p e r a t u r e   of  i n t e r v e n t i o n  

of  the   t h e r m o s t a t   48.  As  soon   as  t h i s   t e m p e r a t u r e  

is   r e a c h e d ,   the   t h e r m o s t a t   48  c u t s   o f f   t he   c u r r e n t  

to  the   h e a t i n g   r e s i s t o r s   24.  At  t h i s   p o i n t   the   p l u g  

52  can  be  d rawn  ou t   f rom  the   s o c k e t   and  the   e n g i n e  

of  the   v e h i c l e   can  be  s t a r t e d .  

I t   is  e v i d e n t   f rom  the   f o r e g o i n g   how  the   p r e h e a t i n g  

d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n ,   b e s i d e s   b e i n g  

e x t r e m e l y   s i m p l e   and  f u n c t i o n a l ,   has   an  e x t r e m e l y  

l i m i t e d   e n c u m b r a n c e   and  can  be  m a n u f a c t u r e d   in  a  

s i m p l e   and  c h e a p   w a y .  



1.  A  p r e h e a t i n g   d e v i c e   f o r   p r e l i m i n a r y   h e a t i n g   t h e  

l i q u i d   of  t he   c o o l i n g   c i r c u i t   of  a  m o t o r - v e h i c l e  

e n g i n e ,   c o m p r i s i n g ;  

-  a  h e a t e r   (10)   w i t h   h e a t i n g   r e s i s t o r s   (24)   c o n t r o l l e d  

by  a  t h e r m o s t a t   ( 4 8 ) ,   t h e   s a i d   h e a t e r   (10)   b e i n g  

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

m e t a l l i c   body  (14)   h a v i n g   an  a x i a l   t h r o u g h   c a v i t y  

(20)   f o r m i n g   a  h e a t i n g   c h a m b e r   t h r o u g h   w h i c h   in   u s e  

the   l i q u i d   of  t he   c o o l i n g   c i r c u i t   of  t he   e n g i n e   o f  

a  m o t o r - v e h i c l e   c i r c u l a t e s ,   and  two  a x i a l   b o r e s   ( 2 2 )  

d i s p o s e d   on  o p p o s i t e   s i d e s   w i t h   r e s p e c t   to   t he   s a i d  

h e a t i n g   c h a m b e r   (20)   and  e a c h   c o n t a i n i n g   an  a r m o r e d  

r e s i s t o r   ( 2 4 ) ;   the  s a i d   m e t a l l i c   body  (14)   b e i n g   p r o v i d e d  

w i t h   an  i n l e t   t u b u l a r   c o n n e c t o r   (26)   and  an  o u t l e t  

t u b u l a r   c o n n e c t o r   (30)   c o m m u n i c a t i n g   w i t h   t he   s a i d  

h e a t i n g   c h a m b e r   (20)   and  a r e   a d a p t e d   to  b e  c o n n e c t e d ,  

in  u s e ,   to  t he   c o o l i n g   c i r c u i t   of  t he   e n g i n e   of  a  

m o t o r - v e h i c l e .  

-  a n   e l e c t r i c   pump  (12)   h a v i n g   a  body   (38)   s e c u r e d  

to  one  end  (18)   of  t he   m e t a l l i c   body  (14)   and  a  r o t o r  

(40)   i n s e r t e d   w i t h i n   a  c a v i t y   (28)   of  t he   s a i d   m e t a l l i c  

body   (14)   w h i c h   c o m m u n i c a t e s   w i t h   t he   s a i d   h e a t i n g  

c h a m b e r   (20)   and  w i t h   t he   s a i d   o u t l e t   t u b u l a r   c o n n e c t o r  

( 3 0 ) .  

-  an  e l e c t r i c   f e e d i n g   c i r c u i t   (50 ,   5 1 ,  5 2 ,   54)  f o r  

c o n n e c t i n g   in  use   t he   h e a t i n g   r e s i s t o r s   ( 2 4 ) ,   t h e  



t h e r m o s t a t   (48)   and  the   e l e c t r i c   pump  (12)   w i t h   a n  

e l e c t r i c   s o u r c e   d i s p o s e d   o u t s i d e   t he   m o t o r - v e h i c l e .  

2.  A  p r e h e a t i n g   d e v i c e   as  d e f i n e d   in  C l a i m   1,  w h e r e i n  

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

l e d   by  a  p r o g r a m m a b l e   t i m e r   ( 5 4 ) .  

3.  A  p r e h e a t i n g   d e v i c e   as  d e f i n e d   in  C l a i m   1,  f u r t h e r  

c o m p r i s i n g   a  t u b u l a r   e n v e l o p e   (32)   s u r r o u n d i n g   a t  

l e a s t   t he   p o r t i o n   (16)   of  the   m e t a l l i c   body  ( 1 4 )  

w i t h i n   w h i c h   the   s a i d   a x i a l   b o r e s   (22)   c o n t a i n i n g  

the   h e a t i n g   r e s i s t o r s   (24)   e x t e n d ,   t he   s a i d   t u b u l a r  

e n v e l o p e   (32)   d e f i n i n g   w i t h   t he   l a t e r a l   s u r f a c e   o f  

the   m e t a l l i c   body  (14)   a  p e r i f e r i c a l   a n n u l a r   i n t e r s p a c e  

(34)   c o n t a i n i n g   a  t h e r m a l l y   i n s u l a t i n g   m a t e r i a l .  

4.  A  p r e h e a t i n g   d e v i c e   as  d e f i n e d   in  C l a i m   1,  w h e r e i n  
i 

t he   l a t e r a l   s u r f a c e   of  t he   m e t a l l i c   body   (14)   h a s  

a  f l a t   p o r t i o n   (58)   p r o v i d e d   w i t h   b o r e s   (60)   f o r  

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