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54)  A  single  electrical  appliance  consisting  in  a  refrigerator  and  a  water  heater  working  together. 
(57)  Apparatus  in  wnicn  a  refrigerator  or  a  freezer  and  a  boiler 
coexist  and  work  at  the  same  time.  The  boiler  is  equipped  with 
a  coil  (6)  that  is  connected  directly  to  the  outlet  of  the  com- 
pressor  (3)  of  the  refrigerator  and  with  a  device  sensitive  to  the 
temperature  of  the  water  such  as,  for  instance,  a  thermostat 
(5)  that  causes  the  insertion  of  some  electro  valves  (78)  that 
restore  the  normal  circuit  of  the  refrigerator  through  the  con- 
denser  i.e.  the  heat  exchanger  (4),  when  the  temperature  of 
the  water  of  the  boiler  reaches  values  that  don't  allow  the 
normal  working  of  the  refrigerator;  this  occurs  if  the  boiler  is 
equipped  with  an  extra  additional  heating  device  (9)  such  as  a 

p-  resistance  or,  if  the  boiler  coil  (6)  is  connected  directly  to  the 
^  evaporator  of  the  refrigerator. 
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Apparatus  in  which  a  refrigerator  or  a  freezer  and  a  boiler 
coexist and work at the sametime.  The  boiler is  equipped  with 
a  coil  (6)  that  is  connected  directly  to  the  outlet  of  the  com- 
pressor (3)  of the  refrigerator  and  with  a  device  sensitive to  the 
temperature  of  the  water  such  as,  for  instance,  a  thermostat 
(5)  that  causes  the  insertion  of  some  electro  valves  (78)  that 
restore  the  normal  circuit  of the  refrigerator through  the  con- 
denser  i.e.  the  heat  exchanger  (4),  when  the  temperature  of 
the  water  of  the  boiler  reaches  values  that  don't  allow  the 
normal  working  of the  refrigerator;  this  occurs  if the  boiler  is 
equipped  with  an  extra  additional  heating  device  (9)  such  as  a 
resistance  or,  if the  boiler  coil (6)  is  connected  directly  to  the 
evaporator  of  the  refrigerator. 



The  i n v e n t i o n   is  c l a s s i f i e d   among  t h e   c o m b i n e d   h e a t i n g   and  c o o -  

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

As  we  know,  r e f r i g e r a t i n g   m a c h i n e s   t r a n s f e r   o u t s i d e   t h e   h e a t   t h a t  

is  in  a  s p a c e   in  wh ich   a  low  t e m p e r a t u r e   is  n e e d e d .  

The  h e a t   t r a n s f e r r e d   by  t h i s   p r o c e s s   f rom  t h e   i n s i d e   to  t he   o u t -  

s i d e   of  t h e   r e f r i g e r a t o r   is  w a s t e d   w i t h o u t   b e i n g   u s e d ;   b e s i d e s ,  

t h i s   d i s s i p a t i o n   of  h e a t   is  i n c o n v e n i e n t ,   s p e c i a l l y   in  t he   s u m m e r  

b e c a u s e   of  t h e   r i s e   of  t e m p e r a t u r e   t h a t   i t   c a u s e s   when  i t   t a k e s  

p l a c e   in  a  l i m i t e d   s p a c e .  

The  aim  of  t h i s   i n v e n t i o n   is  to   use   t h e   h e a t   p r o d u c e d   t h i s   w a y  

to  h e a t   t h e   w a t e r   of  a  w a t e r   h e a t e r ,   be low  named ,   in  s h o r t ,   b o i -  

l e r ,   a n n e x e d   to  t he   r e f r i g e r a t o r ,   so  to   fo rm  a  s i n g l e   e l e c t r i c a l  

a p p l i a n c e ,   s o l v i n g   t h e   p r o b l e m   c o n n e c t e d   w i t h   t he   use  of  t he   h e a t  

t h a t ,   o t h e r w i s e ,   wou ld   be  l o s t .  

The  a d v a n t a g e s   of  t h i s   i n v e n t i o n   a r e   in  r e d u c i n g   and  e v e n t u a l l y  

e l i m i n a t i n g   t he   c o n s u m p t i o n   of  e l e c t r i c   power  or  of  f u e l   a b s o r b e d  

by  t h e   w a t e r   h e a t e r ,   in  p a r t i c u l a r   in  d o m e s t i c   u s e s .  

One  way  of  c a r r y i n g   ou t   t h e   i n v e n t i o n   is  d e s c r i b e d   in  d e t a i l  

b e l o w   w i t h   r e f e r e n c e   to   d r a w i n g s   wh ich   i l l u s t r a t e   o n l y   one  s p e -  



c i f i c   e m b o d i m e n t ,   in  w h i c h :  

F i g .   1,  is  t h e   r e f r i g e r a t o r   or  a  deep   f r e e z e r   w i t h   a  p r i s m a t i c  

s h a p e d   w a t e r   h e a t e r   a n n e x e d ;  

F i g .   2,  t h e   f l o w   d i a g r a m   of   t h e   a p p l i a n c e   w i t h   h e a t i n g   c i r c u i t  

of  t he   w a t e r   h e a t e r   c o n n e c t e d   in  s e r i e s   to  t h e   h e a t  

e x c h a n g e r   of   t h e   r e f r i g e r a t o r ;  

F i g .   3,  t h e   f l ow  d i a g r a m   of  t h e   a p p l i a n c e   w i t h   t h e   h e a t i n g   c i r -  

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

r e f r i g e r a t o r .  

In  t h e   i l l u s t r a t e d   e x e c u t i o n   t h e   w a t e r   h e a t e r   1  i . e .   t h e   b o i l e r ,  

t a k e s   p l a c e   on  t h e   t op   of  t h e   r e f r i g e r a t o r   or  f r e e z e r   2  so  t o  

fo rm  one  s i n g l e   a p p l i a n c e s .  

The  f r e e z i n g   m i x t u r e   t h a t   n o r m a l l y   f l o w s   f rom  t h e   c o m p r e s s o r   3 

to  t h e   h e a t   e x c h a n g e r ,   i . e .   t h e   c o n d e n s e r   4,  in  b o t h   t h e   e x e c u -  

t i o n s ,   can  be  d e v i a t e d   by  means   of  a  s y s t e m   of  v a l v e s   o p e r a t e d  

by  a  t h e r m o s t a t   5,  on  a  c o i l   6  m o u n t e d   i n s i d e   t h e   b o i l e r   so  a s  

to  r e c e i v e   t h e   c o n d e n s a t i o n   h e a t .  

The  t e r m o s t a t   5  is  a d j u s t e d   so  as  to   c a u s e   t h e   o p e n i n g   of  t h e  

v a l v e   7,  if  t he   t e m p e r a t u r e   of  t h e   w a t e r   in  t h e   w a t e r   h e a t e r  

is  l ower   t h a n   t h e   one  of  t h e   m i x t u r e   c o m i n g   f rom  t h e   c o m p r e s s o r ,  

and  t h e   c l o s i n g   of  t h e   v a l v e   8,  so  t h a t   t h e   warm  f l u i d   p a s s e s  

t h r o u g h   t h e   c o i l   6 .  

If  t h e   t e m p e r a t u r e   of  t h e   w a t e r   b e c o m e s   h i g h e r   or  e q u a l   to   t h e  

one  of  t h e   m i x t u r e   c o m i n g   f rom  t h e   c o m p r e s s o r ,   o w i n g   to   t h e  

a c t i o n   of  an  a d d i t i o n a l   h e a t i n g   d e v i c e   of  t h e   w a t e r   h e a t e r ,  

c o n s i s t i n g ,   f o r   i s t a n c e ,   i n  a   r e s i s t a n c e   9,  t h e   t h e r m o s t a t   5 

c a u s e s   t h e   c l o s i n g   of  t he   v a l v e   7  and  t h e   o p e n i n g   of  t h e   v a l v e  

8,  s e n d i n g   back   t h e   m i x t u r e   d i r e c t l y   indo  t h e  h e a t   e x c h a n g e r  

of  t h e   r e f r i g e r a t o r ,   i . e .   t h e   c o n d e n s e r   4 .  

In  t h e   e x e c u t i o n   of  F i g .   2  t h e   m i x t u r e   c o m i n g   f rom  t he   c o i l   6 

of  t h e   w a t e r   h e a t e r   p a s s e s   anyhow  a l w a y s   t h r o u g h   t h e   c o i l   4  



of  t h e   c o n d e n s e r ,   b e f o r e   e n t e r i n g   t h e   e v a p o r a t o r   of  t h e   r e f r i -  

g e r a t o r .  

In  t h e   e x e c u t i o n   of  F i g .   3,  i n s t e a d ,   t h e   f l u i d   t h a t   comes   f r o m  

t h e   c o i l   6  of  t h e   b o i l e r   e n t e r s   d i r e c t l y   t h e   e v a p o r a t o r   of   t h e  

r e f r i g e r a t o r :   in  t h i s   e x e c u t i o n   some  d e v i c e s   must   be  p r o v i d e d  

to  r e s t o r e   t h e   normal   f l o w   c i r c u i t   of  t h e   r e f r i g e r a t o r   t h r o u g h  

the   c o n d e n s e r   4,  when ,   owing   to   t h e   l a c k   of  w a t e r   d e l i v e r i n g  

f rom  t h e   w a t e r   h e a t e r ,   t h e   t e m p e r a t u r e   of  t h e   w a t e r   i t s e l f   r e a -  

c h e s   v a l u e s   t h a t   do  n o t   a l l o w   a  s u f f i c i e n t   c o o l i n g   of  t h e   f r e e -  

z i n g - m i x t u r e ,   b e f o r e   i t   e n t e r s   t h e   e v a p o r a t o r .  

Wi th   t h e   f l o w   d i a g r a m   of  F i g .   2,  t h e   t e m p e r a t u r e   of  t h e   m i x t u r e  

t h a t   f l o w   to  t h e   e v a p o r a t o r   is  a l w a y s   lower   o r ,   a t   t h e   m o s t ,  

e q u a l   to   t h e   one  t h a t   one  wou ld   g e t   if   t h e   r e f r i g e r a t o r   w o r k s  

w i t h o u t   t h e   w a t e r   h e a t e r   i . e .   t h e   b o i l e r   6 .  

S h o u l d   t h e   w a t e r   h e a t e r   be  e q u i p p e d   of  an  a d d i t i o n a l   h e a t i n g  

d e v i c e ,   such   as  a  r e s i s t a n c e   9,  so  i t   can  be  p r o v i d e d   w i t h   a n  

e x t r a   r e g u l a t i o n   t h e r m o s t a t ,   so  as  to  work  l i k e   a  no rma l   w a t e r  

h e a t e r .  

In  an  o t h e r   s p e c i f i c   e m b o d i m e n t   of  t h e   a p p l i a n c e ,   t he   c o m p r e s s o r  

u n i t   is  m o u n t e d   i m m e d i a t e l y   b e l o w   t he   b o i l e r   and  d i r e c t l y   c o o -  

led  by  t h e   w a t e r   i t s e l f   of   t h e   b o i l e r ,   to  r e c o v e r   as  we l l   t h e  

h e a t   p r o d u c e d   by  the   c o m p r e s s o r   u n i t   d u r i n g   i t s   w o r k i n g .  

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

p l i a n c e s   of  l a r g e r   s i z e s ,   in  wh ich   t h e r e   a re   two  or  more  c o m -  

p r e s s o r s ;   w i t h   t h i s   s o l u t i o n   i t   is  o b v i o u s   t h a t   a  h i g h e r   w o r -  

k i n g   c o n t i n u i t y   is  a c h i e v e d .  



1° .   A  s i n g l e   e l e c t r i c a l   a p p l i a n c e   c o n s i s t i n g   in  a  r e f r i g e r a t o r  

and  a  w a t e r   h e a t e r   w o r k i n g   t o g e t h e r ,   c h a r a c t e r i s e d   in  t h a t   t h e  

w a t e r   h e a t e r   is  j o i n e d   to   t h e   r e f r i g e r a t o r   so  to   form  t o g e t h e r  

w i t h   i t   a  s i n g l e   s e t ,   and  i t   is  e q u i p p e d   w i t h   a  c o i l   6  c o n n e c -  

t e d   on  one  end  to   t h e   o u t l e t   of  t h e   c o m p r e s s o r   u n i t   of   t he   r e -  

f r i g e r a t o r   so  as  to  r e c e i v e   d i r e c t l y   t h e   warm  f r e e z i n g   m i x t u r e  

and ,   on  t h e   o t h e r   e n d ,   d i r e c t l y   to  t h e   c o i l   4  of  t h e   h e a t   e x c h a n -  

g e r ,   i , e .   t h e   c o n d e n s e r   of  t h e   r e f r i g e r a t o r ,   o r ,   o t h e r w i s e ,  

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

a p p l i a n c e   a l s o   e q u i p p e d   w i t h   d e v i c e s   to   r e s t o r e   t h e   no rma l   c i r -  

c u i t   t h r o u g   t h e   h e a t   e x c h a n g e r   4  when,   owing   to   t h e   p r e s e n c e   o f  

a d d i t i o n a l   h e a t i n g   d e v i c e s   such   a s ,   for i   i n s t a n c e , t h e   r e s i s t a n c e  

9,  or  o w i n g   to  o t h e r   w o r k i n g   r e a s o n s ,   t h e   t e m p e r a t u r e   of  t h e  

w a t e r   of  t h e   b o i l e r   r e a c h e s   v a l u e s   t h a t   d o n ' t   a l l o w   t h e   n o r m a l  

w o r k i n g   of   t h e   r e f r i g e r a t o r .  

20 .   As  s i n g l e   e l e c t r i c a l   a p p l i a n c e   as  c l a i m e d   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   d e v i c e s   t h a t   r e s t o r e   t h e   no rma l   c i r c u i t  

of  t h e   r e f r i g e r a t o r   c o n s i s t   in  a  t h e r m o s t a t  5   t h a t   o p e r a t e s   t w o  

e l e c t r o v a l v e s  ;   and  8,  r e s p e c t i v e l y   open  and  c l o s e d   in  o r d e r  

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

u n i t   t h r o u g h   the   h e a t i n g   c o i l   6  of  t h e   b o i l e r   o r ,   o t h e r w i s e ,  

r e s p e c t i v e l y   c l o s e d   and  open  so  as  to   s end   back   t h e   m i x t u r e   d i -  

r e c t l y   to  t h e   c o i l   4  of  t h e   c o n d e n s e r ,   i . e ,   to   r e s t o r e   t h e   n o r -  

mal  c i r c u i t   of  t he   r e f r i g e r a t o r ,   d e p e n d i n g   if   t h e   t e m p e r a t u r e  

of  t he   w a t e r   of  t he   b o i l e r   is  r e s p e c t i v e l y   l ower   or  h i g h e r   t h a n  

the   t e m p e r a t u r e   of  t h e   f r e e z i n g   m i x t u r e   c o m i n g   f rom  t h e   o u t l e t  

of  t he   c o m p r e s s o r   u n i t   3 .  

3 ° .   A  s i n g l e   e l e c t r i c a l   a p p l i a n c e   as  c l a i m e d   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   r e f r i g e r a t o r   or  t h e   deep   f r e e z e r   a r e  

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

p e n d e n t   f r o m   t h e   one  of  t h e   b o i l e r ,   so  t h a t   t h e y   can  w o r k  



w i t h o u t   any  i n t e r f e r e n c e   f rom  t h e   b o i l e r .  

4 ° .   A  s i n g l e   e l e c t r i c a l   a p p l i a n c e   as  c l a i m e d   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   i t   can  i n c l u d e   a l s o   an  e x t r a   a d d i t i o n a l   h e a -  

t i n g   d e v i c e   of  t h e   b o i l e r ,   such   a s ,   f o r   i n s t a n c e ,   t he   r e s i s t a n c e  

9  and  t h a t   t h e   b o i l e r   i t s e l f   can  ben  e q u i p p e d   w i t h   a d d i t i o n a l  

t e m p e r a t u r e   r e g u l a t o r ,  
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