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Perfected  refrigerator. 

The  invention  relates  to  a  perfected  refrigerator  with  two 
compartments,  one  for  frozen  food  and  one  for  cold  food,  capable 
of  withstanding  working  loads  of  considerable  intensity  in  the 
freezer  compartment  without  however,  harming  the  foods  or 
drinks  in  the  cold  food  compartment. 

This  result  is  achieved  by  inserting  into  the  cold  food 
compartment  one  or  more  elements  which  are  capable  of  storing 
heat  or  cold  in  predetermined  period  of  operation  and  of  yielding 
them  up  in  other  periods  of  operation. 

In  particular  it  deals  with  the  provision  of  a  heat  storage 
element  in  the  cold  food  compartment  of  the  refrigerator  which 
may  be  constituted  for  example  by  a  tank  of  pure  water  (or  of  a 
solution  with  a  freezing  point  slightly  above  6°  C,  which  is  placed 
in  the  coldest  zone  in  this  compartment  (just  below  the 
evaporator). 

Thus,  during  normal  operation,  the  water  in  the  tank  remains 
in  the  liquid  state  while  under  conditions  of  operation  with  the 
compressor  continuously  activated,  as  occurs  during  rapid  freez- 
ing,  if  the  temperature  within  the  cold  food  compartment  tends  to 
fall  below  zero  (such  as  would  harm  some  foods  contained 
therein)  the  mass  of  water  contained  in  the  said  tank  introduces 

an  obstacle  to  this  lowering  of  the  temperature.  Indeed  before  the 
temperature  in  the  compartment  can  fall  below  zero,  the 
refrigerator  must  take  all  the  latent  heat  of  freezing  from  the  water 
in  the  tank  which  is  necessary  to  transform  it  into  ice  and  hence 



this  mass  of  water,  if  of  suitable  size,  prevents  the  temperature  in 
the  compartment  from  falling  below  zero  before  the  freezing 
operation  of  the  food  just  introduced  is  ended. 



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

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

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

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

t h e   c o m p r e s s o r ,   a t   l e a s t   one  e v a p o r a t o r   d e v i c e   f o r   t h e  

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

and  s e c o n d   p a r t s   a r r a n g e d   in  s e r i e s   and  a t   l e a s t   a  

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

t h e   two  p a r t s   of  t h e   e v a p o r a t o r .  

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

p r o v i d e d   w i t h   two  r e f r i g e r a t e d   c o m p a r t m e n t s ,   one  f o r   f r o z e n  

f o o d s   and  one  f o r   c o l d   f o o d s .  

In  p r e s e n t   r e f r i g e r a t o r s   w i t h   two  c o m p a r t m e n t s ,   a  

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

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

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

of  t h e   o t h e r .  

For  e x a m p l e   when  f r e s h   f o o d s   to   be  f r o z e n   a r e  

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

f o r   t h e   f r e e z i n g   t o   o c c u r   in   a  few  h o u r s   s i n c e   t h e r e  

a r e   s t a n d a r d s   w h i c h   s e t   down  t h a t   a  s p e c i f i c   q u a n t i t y  

of  f o o d   m u s t   be  f r o z e n   w i t h i n   24  h o u r s .  

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

of  t h e   e v a p o r a t o r   of  t h e   f r e e z e r   c o m p a r t m e n t   a t   f u l l   l o a d  

and  h e n c e ,   in  a d d i t i o n ,   t h e   a l m o s t   c o n t i n u o u s   o p e r a t i o n  

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

a t t e n d a n t   d a n g e r   t h a t   t h e   t e m p e r a t u r e   in  t h i s   c o m p a r t m e n t  

w i l l   f a l l   b e l o w   99C  w h i c h   w o u l d   ha rm   s e v e r a l   t y p e s   o f  

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

U n t i l   now  t h i s   p r o b l e m   h a s   been   s o l v e d   by  e n e r g i s i n g  

a  s u i t a b l e   r e s i s t a n c e ,   d u r i n g   t h e   s a i d   f r e e z i n g   s t a g e ,  

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

t h i s   f a l l i n g   b e l o w   0 ° C .  

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

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

and  r e s u l t s   in  a  c o n s i d e r a b l e   w a s t a g e   of  e n e r g y .  



I t   i s   k n o w n , a s   shown  f o r   e x a m p l e   by  U . S .   P a t e n t  

No.  2 , 7 4 1 , 1 0 0 ,   to   p r o v i d e   m e a n s   in   t h e   c o l d   f o o d  

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

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

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

H o w e v e r   s u c h   m e a n s   a r e   n o t   a b l e   to  a l l o w  t h e   a b s o r p t i c n ' o f  

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

d u r i n g   t h e   f r e e z i n g   o f   l a r g e   q u a n t i t i e s   of   f o o d   i n  

t h e   f r e e z e r   c o m p a r t m e n t .  

I n d e e d ,   i n   c i t e d   U . S .   P a t e n t   No.  2 , 7 4 1 , 1 0 0   i t s e l f ,  

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

in  t h e   c o l d   f o o d   c o m p a r t m e n t ,   t h e   e v a p o r a t o r  
t h e r e o f   m u s t   be  b y p a s s e d r r e n d e r i n g   i t   i n o p e r a t i v e ;  

w h i l e   no  m e n t i o n  i s   made  of   t h e   p o s s i b i l i t y   o f   u s i n g   t h e  

l a t e n t   hea t   of  f r e e z i n g   p r e s e n t e d   by  the  water  in  the  c o n t a i n e r .  

S o l u t i o n s   o f   t h e   t y p e   e x p l a i n e d   in   U . S .   P a t e n t   N o .  

2,741,100  t h e r e f o r e ,   h a v e   t h e   d i s a d v a n t a g e   of   r e q u i r i n g  

e x p e n s i v e   i n h i b i t i n g   m e a n s ,   w h i c h   i n c r e a s e   t h e   e n e r g y  

c o n s u m p t i o n   and  may  c r e a t e   p r o b l e m s   in   t h e   r e l i a b i l i t y  

of  t h e   a p p a r a t u s ,   b e i n g   s u b j e c t   to   p o s s i b l e   b r e a k d o w n .  

The  o b j e c t  o f   t h e   p r e s e n t   i n v e n t i o n   i s   to   d e m o n s t a t e  

t h e   u s e   of   s u i t a b l e   m e a n s   c a p a b l e   of   i n c r e a s i n g   t h e  

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

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

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

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

up  to   t h e   c o l d   f o o d   c o m p a r t m e n t   d u r i n g " p e a k   w o r k i n g  
l o a d s " d u e   to   t h e   n e e d s   of   t h e   f r e e z e r   c o m p a r t m e n t ,  

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

c o m p a r t m e n t   f r o m   f a l l i n g   b e l o w   a  c e r t a i n   m i n i m u m  

v a l u e .  

In  o r d e r   to   a c h i e v e   t h e s e   o b j e c t s ,   t h e   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 e f r i g e r a t o r   h a v i n g   a  c o o l i n g  

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

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

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

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



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

in  s e r i e s   and  a t   l e a s t   a  f i r s t   and   a  s e c o n d   c o o l i n g  

c o m p a r t m e n t   a s s o c i a t e d   w i t h   t h e   two  p a r t s   of  t h e   e v a p o r a t o r ,  

c h a r a c t e r i s e d   in  t h a t   t h e r e   i s   i n s e r t e d   in  t h e   s a i d  

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

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

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

p e r i o d   of  o p e r a t i o n ,   in  w h i c h   t h e   h e a t   s t o r a g e   c a p a c i t y  

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

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

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

s e c o n d   c o m p a r t m e n t   w i t h   h e a t   in   o r d e r   to   p r e v e n t   t h e  

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

v a l u e .  

F u r t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e   p r e s e n t  

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

f r o m   t h e   a p p e n d e d   d r a w i n g s ,   in  w h i c h   F i g u r e   1  shows  a  

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

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

In  t h i s ,   t h e   c o l d   f o o d   c o m p a r t m e n t   is   shown  as  1  a n d  

t h e   f r o z e n   f o o d   c o m p a r t m e n t   as  2.  The  r e f r i g e r a n t  

f l u i d   c o n d e n s e r   i s   shown  as  3  and   t h e   e v a p o r a t o r   f o r  

t h e   s a i d   f l u i d , w h i c h   i s   a s s o c i a t e d   w i t h   t h e   c o l d   f o o d  

c o m p a r t m e n t ,   i s   shown   as  4 .  

By  5  i s   shown   a  h e a t   s t o r a g e   e l e m e n t   in  t h e   f o r m   o f  

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

4.  T h i s   t a n k   may  be  f i x e d   or  may  be  r e m o v a b l e   a c c o r d i n g  

to  t h e   m a n n e r   of   o p e r a t i o n   of  t h e   r e f r i g e r a t o r   i t s e l f ,  

as  w i l l   be  e x p l a i n e d   in  d e t a i l   b e l o w .  

The  t a n k   5  i s  f i l l e d   w i t h   a  l i q u i d   w h i c h   h a s  

a  f r e e z i n g   p o i n t   c l o s e   to   0° ,   f o r   e x a m p l e   w a t e r .  

T h i s   t a n k   h a s   d i m e n s i o n s   s u c h   t h a t ,   w i t h   r e g a r d  

to  i t s   d e p t h ,   i t   d o e s   n o t   p r o j e c t   much  b e y o n d   t h e   f r o n t  

of  t h e   e v a p o r a t o r   4,  i t s   h e i g h t   b e i n g   s u c h   as  t o  

a l l o w   i t   to   be  h o u s e d   b e n e a t h   t h e   e v a p o r a t o r   a n d  

i t s   w i d t h   b e i n g   s u c h   as  to   a l l o w   i t   to   be  i n s e r t e d  

in  t h e   s p a c e   c o n s t i t u t e d   by  t h e   c o m p a r t m e n t   1 .  



I t   i s   n o t e d   t h a t   t h e   l a r g e r   t h e   s u r f a c e   of   t h i s   t a n k  

t h e   g r e a t e r   i s   i t s   c a p a c i t y   to   t r a n s m i t   h e a t   w i t h  

c o n s e q u e n t   i n c r e a s e   i n   t h e   e f f i c i e n c y   of   t h e   d e v i c e .  

The  o p e r a t i o n   of   t h i s   d e v i c e   i s   as  f o l l o w s .  

As  s t a t e d   a b o v e ,   t h e r e   a r e   w e l l   d e f i n e d   and  s t r i c t  

s t a n d a r d s   r e l a t i n g   to   t h e   c a p a c i t y   o f   a  f r e e z e r   x 

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

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

t o   be  a b l e   to   b r i n g   a  s p e c i f i c   q u a n t i t y   of   h o t   f o o d   to   a  

t e m p e r a t u r e   of  - 1 8 0   in   a  p r e d e t e r m i n e d   t i m e .   To  a c h i e v e  

t h i s   i f   one  d o e s   n o t   w i s h   t o   be  f o r c e d   to   p r o v i d e   t h e  

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

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

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

o p e r a t e   a t   i t s   max imum,   i f   n e c e s s a r y   a l s o   i n h i b i t i n g  

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

T h i s   i s   t h e   t y p i c a l   " f a s t   f r e e z e r "   o p e r a t i o n .  

- T h i s   s o l u t i o n ,   a l t h o u g h   on  t h e   one   h a n d   i t   can   s o l v e  

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

on  t h e   o t h e r   h a n d   c r e a t e s   a n o t h e r   p r o b l e m .   I n d e e d ,  

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

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

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

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

b o o s t i n g   to  p e a k   o p e r a t i o n   of   t h e   e v a p o r a t o r   of  t h e  

f r o z e n   f o o d   c o m p a r t m e n t   i s   t h e   same  as  a  b o o s t i n g   t o  

p e a k   o p e r a t i o n   o f   t h e   e v a p o r a t o r   of   t h e   c o l d   f o o d  

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

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

f a l l   b e l o w   z e r o   d e g r e e s .  

T h i s   c a n n o t   be  a c c e p t e d   in   t h a t   f o o d s   a r e   k e p t   i n  

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

b e l o w   z e r o :   g r e e n   v e g e t a b l e s ,   c h e e s e s ,   b u t t e r ,   a n d  

p a r t i c u l a r l y   w a t e r   in   b o t t l e s   w h i c h   on  f r e e z i n g   " 

i n c r e a s e s   in   v o l u m e   c a u s i n g   b r e a k a g e .  

A c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   t h e   l i q u i d  

c o n t a i n e d   in   t h e   t a n k   5  has   t h e   p u r p o s e   of   y i e l d i n g   u p  



a l l   t h e   l a t e n t   h e a t   of   f r e e z i n g   of  w h i c h   i t   i s   c a p a b l e ,  

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

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

c o m p a r t m e n t   b e l o w   z e r o   d e g r e e s .  

In  f a c t ,   i f   t h e   c a p a c i t y   of   t h e   t a n k   5  i s   w e l l  

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

c a p a c i t y   o f   t h e   " f r e e z e r "   c o m p a r t m e n t   and  to   t h e   c a p a c i t y  

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

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

in   t h e   c o l d   f o o d   c o m p a r t m e n t   i n t r o d u c e d   by  t h e   t a n k   5 

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

t h e   f r e e z e r   c o m p a r t m e n t   to  be  c o m p l e t e d   w i t h o u t   t h e  

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

z e r o   and  w i t h o u t   h a v i n g   b e e n   f o r c e d   to   make  i t   e x c e s s i v e l y  

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

r e q u i r e s   f o r   n o r m a l   o p e r a t i o n .  

I t   i s   n o t e d   t h a t   in   o r d e r   to   i m p r o v e   t h e   f u n c t i o n i n g  

a b i l i t y   o f   t h e   d e v i c e ,   t h e   t a n k   5  h a s   b e e n   a r r a n g e d  

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

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

e v a p o r a t o r ,   w h i c h   may  be  s e v e r a l   d e g r e e s   b e l o w   z e r o ;  
t h u s   t h e   w a t e r   in   t h e   t a n k   5  may  f r e e z e   s i n c e   i t   i s  

s u r r o u n d e d   by  t h e   c u r r e n t   of  c o l d   a i r ,   and   h e n c e   f u l f i l l s  

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

p a r t   of  t h e   c o l d   f o o d   c o m p a r t m e n t   f a l l i n g   b e l o w   z e r o   ( i n  

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

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

k e p t ) .  

M o r e o v e r   i t   i s   s u i t a b l e   f o r   t h e   t a n k   5  n o t   to  h a v e  

i t s   b a c k   a g a i n s t   t h e   r e a r   w a l l   of  t h e   r e f r i g e r a t o r   b u t  

f o r   t h e r e   to  be  an  a i r   s p a c e   w h i c h   i m p r o v e s   t h e   h e a t  

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

t h e   l i q u i d   in   t h e   t a n k   5  w h i c h   t h e r e f o r e   m u s t   b e  '  

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

A c c o r d i n g   to  t h i s   e m b o d i m e n t   of   t h e   i n v e n t i o n   t h e  

t a n k   5  b e h a v e s   in   a  d u a l   m a n n e r   c o m p a r e d   w i t h   t h e   k n o w n  

a r t .   I n d e e d   in   n o r m a l   o p e r a t i o n ,   t h e   p l a t e s   of  t h e  

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

y i e l d e d   t h e m   up  a t   t i m e s   of  g r e a t e r   w o r k i n g   l o a d  o f   the  sy s t em;  



t h e   t a n k   5,  on  t h e   c o n t r a r y ,   in   n o r m a l   o p e r a t i o n  

a b s o r b s   c a l o r i e s   w h i c h   a r e  t h e n ,   a t   t h e   moment   o f  

g r e a t e r   w o r k i n g   l o a d ,   g i v e n   up  to  t h e   c o m p a r t m e n t .  
The  t a n k   5  may,   as  s t a t e d   a b o v e ,   a l s o   be  f o r m e d  

so  as  to   be  r e m o v a b l e .   T h i s   p r o d u c e s   t h e   a d v a n t a g e  

t h a t   when  no  n e e d   i s   f o r e s e e n   f o r  t h e   f r e e z i n g   o f  

f r e s h   f o o d s ,   t h e   r e f r i g e r a t o r   has   a  g r e a t e r   s t o r a g e  

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

On  t h e   o t h e r   h a n d   when  t h e   need   to   f r e e z e   f r e s h   f o o d s  

a r i s e s ,   on  i n t r o d u c t i o n   of   t h e s e   f o o d s   i n t o   t h e  

f r e e z i n g   c o m p a r t m e n t , t h e   t a n k   5,  w h i c h   a c t s   as  a  

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

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

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

From  t h i s   p o i n t   o f   v i e w ,   t h e   r e m o v a b i l i t y   of   t h e  

t a n k   5  i s   an  a d v a n t a g e .  

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

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

f a c t   t h a t   a  t h e r m a l   m a s s   of  c o n s i d e r a b l e   s i z e   i s   l o c a t e d  

in   t h e   c o l d   f o o d   c o m p a r t m e n t   may  s e r v e   to   k e e p   a  

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

w h i l e   w a i t i n g   t h e   r e - c o n n e c t i o n   of   t h e   e l e c t r i c a l   s u p p l y .  

W i t h   r e g a r d   to   t h e   q u a n t i f i c a t i o n   o f   t h e   c a p a c i t y   o f  

t h e   t a n k   5,  t h e   f o l l o w i n g   c o n s i d e r a t i o n s   may  a p p l y :  

f o r   e x a m p l e ,   i n   t h e   c a s e   of   a  t w o - c o m p a r t m e n t   r e f r i g e r a t o r  

w i t h   a  180  l i t r e   c o l d   f o o d   c o m p a r t m e n t ,   t h e r e   i s   a  c o o l i n g  

power   in   t h e   s a i d   c o m p a r t m e n t   of   a b o u t   3 0 K c a l / h ,   w h i l e   i n  

a  r e f r i g e r a t o r   w i t h   a  220  l i t r e   c o l d   f o o d   c o m p a r t m e n t ,  

t h e r e   i s   a  c o o l i n g   p o w e r   of   a b o u t   40  K c a l / h .  

The  o p e r a t i n g   t i m e   u n d e r   " f a s t   f r e e z e r "   c o n d i t i o n s  

f o r   s u c h   a p p a r a t u s   i s   n o r m a l l y   a b o u t   12  h o u r s   b u t   f o r  

t h e   f i r s t   6  h o u r s   t h e r e   i s   no  g r e a t   d a n g e r   o f   t h e   c o l d  

f o o d   c o m p a r t m e n t   f a l l i n g   b e l o w   0°C  s i n c e   i t   m u s t   f i r s t   b e  

c o o l e d   f r o m   t h e   e x i s t i n g   t e m p e r a t u r e   ( a b o u t   5°C  to  0 ° C .  

Even  t h o u g h ,   as  s t a t e d   a b o v e ,   i t   i s   n o t   n e c e s s a r y .  



f o r   t he   t a n k   5  t o . h a v e  a   c a p a c i t y   s u c h   as  to   e n a b l e   i t  

to  cope  with  f r i g o r i e s   i n t r o d u c e d   in to   the  cold  food  c o m p a r t m e n t  
f o r   12  h o u r s   o f   o p e r a t i o n   as  a  f a s t   f r e e z e r   i t   i s  

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

s a i d   t a n k   5  to   a n a l y s e   t h i s   c a s e   as  w e l l .  

In  t h e   c a s e   of   a  180  l i t r e   c o l d   f o o d   c o m p a r t m e n t  
w i t h   a  c o o l i n g   p o w e r   of   30  K c a l / h ,   6  x  30  =  180  K c a l  

a r e   t a k e n   f r o m   t h i s   c o m p a r t m e n t   in   6  h o u r s   w h i l e   i n  

12  h o u r s   12  x  30  =  360  K c a l   a r e   t a k e n .  

In  t h e   c a s e   of   a  220  l i t r e   c o l d   f o o d   c o m p a r t m e n t   w i t h  

a  c o o l i n g   p o w e r   of   40  K c a l / h ,   6  x  40  =  240  K c a l   a r e  

t a k e n   f r o m   t h i s   c o m p a r t m e n t   in   6  h o u r s   w h i l e   in   12  h o u r s  

12  x  40  =  480  K c a l   a r e   t a k e n .  

On  t h e   o t h e r   h a n d   we  know  t h a t   t h e   l a t e n t   h e a t   o f  

f r e e z i n g   of   one   l i t r e   of   w a t e r   i s   7 9 . 6   K c a l .  

Hence   in   t h e   two  p r e c e d i n g   c a s e s , f o r   6  and  12  h o u r s  

of  o p e r a t i o n ,   t h e   c a p a c i t y   of   t h e   t a n k   5  m u s t   b e :  

I t   may  be  i n t e r e s t i n g   to   d e t e r m i n e   t h e   p e r c e n t a g e  
r a t i o   of   t h e   v o l u m e   of   t h e   t a n k   5  to   t h e   v o l u m e   of   t h e  

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

a b o v e .  

I t   is  seen  t h a t   for  t h e   c a s e s   c o n s i d e r e d ,   t h e   p e r c e n t a g e  
v o l u m e   o c c u p i e d   by  t h e   t a n k   5  v a r i e s   f r o m   1  to  3%  o f  

t h e   t o t a l  v o l u m e   of   t h e   c o m p a r t m e n t .  
H i t h e r t o   we  have  c o n s i d e r e d   only  the  hea t   which  the  w a t e r  

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

t he   s o l i d   s t a t e   a t   0°C;  t h a t   i s ,   t h e   c a s e   in   w h i c h   t h e  

t a n k   5  i s   f o r m e d   so  as  to   be  f i x e d   i n s i d e   t h e   c o l d  

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



in   t h e   s a i d   c o m p a r t m e n t   i s   n o r m a l l y   a t   a b o u t   5 ° C ) .  

C o n s i d e r i n g   t h e   c a s e   in   w h i c h   t h e   t a n k   5  i s   f o r m e d  

so  as  to  be  r e m o v a b l e   and  i s   i n s e r t e d   i n t o   t h e   f r e s h  

f o o d   c o m p a r t m e n t   b e f o r e   the  f r e e z i n g   of  food  in   t h e   f r e e z e r  

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

a t   a b o u t   20oC.  In  t h i s   c a s e ,   in   a d d i t i o n   to  t h e   l a t e n t  

h e a t   of  f r e e z i n g ,   t h e   w a t e r   a l s o   g i v e s   up  to  t h e  

c o m p a r t m e n t   t h e   h e a t   n e e d e d  t o   cool  i t  f r o m   20°C  to   0 ° C ,  

w h i c h   w i l l   be  20  K c a l   p e r   l i t r e .  

In   o r d e r   to   o b t a i n   t h e   180  K c a l   in   t h e   c a s e   of  t h e  

180  l i t r e   compartment  for   6  hours ,   c o n s e q u e n t l y   l ess   than  2  l i t r e s  

of  water  w i l l   s u f f i c e ,   which  would  p r o v i d e   2  x  (20  =  79.6)  =  199  K c a l .  

In  c o n c l u s i o n   i t   i s   s e e n   t h a t   in   o r d e r   to  a v o i d   t h e  

c o l d   f o o d   c o m p a r t m e n t   f r o m   f a l l i n g   b e l o w   0°C  when  t h e  

f r e e z e r   c o m p a r t m e n t   w o r k s   as  a " f a s t   f r e e z e r "  a   t a n k  

s u f f i c e s   w i t h   a  q u a n t i t y   of   w a t e r   w h i c h   i s   b e t w e e n  

1%  and  3%  of   t h e   c a p a c i t y   of  t h e   c o l d   f o o d   c o m p a r t m e n t ,  

more   s p e c i f i c a l l y   f o r   r e f r i g e r a t o r s   a t   p r e s e n t   on  t h e  

m a r k e t   t h i s   q u a n t i t y   of   w a t e r   w i l l   be  b e t w e e n   1  a n d  

6  l i t r e s .  

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

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

Among  these   is  t h a t   of   n o t   h a v i n g   to   u s e   t h e   d e f r o s t i n g  

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

s a v i n g   of   e l e c t r i c a l   e n e r g y   and  r e n d e r i n g   t he   t e m p e r a t u r e  

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

A  f u r t h e r   a d v a n t a g e   l i e s   in   t h e   f a c i l i t y   of  o b t a i n i n g  

t h e   d e s i r e d   r e s u l t s   and  in   t h e   e c o n o m i c a l   n a t u r e   of   t h e  

m e a n s   a d o p t e d .  

C l e a r l y   n u m e r o u s   v a r i a t i o n s   of   t h e   e m b o d i m e n t   d e s -  

- c r i b e d   a r e   p o s s i b l e   to   t h e   man  s k i l l e d   in   t h e   a r t  

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

i n v e n t i v e   i d e a   i n h e r e n t   in   t h e   p r e s e n t   i n v e n t i o n .  

Among  t h e   many  v a r i a t i o n s   t h e r e   may  be  ment ioned   i n  

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

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

t h a n   0 ° C .  



In  a n o t h e r   v a r i a n t ,   e u t e c t i c   p l a t e s . m a y   be  u s e d   i n  
t h e   f r o z e n   f o o d   c o m p a r t m e n t   w i t h   f r e e z i n g   p o i n t s   s l i g h t l y  
b e l o w   t h e   t e m p e r a t u r e   in   t h i s   c o m p a r t m e n t   as  i s   w i d e l y  

i l l u s t r a t e d   in   t h e   known  a r t .   Thus   when  f o o d   to  b e  

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

f r i g o r i e s   n e c e s s a r y   f o r   f r e e z i n g   i s   g i v e n   up  by  t h e ;  

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

r e f r i q e r a t o r   o p e r a t e s   as  a  f a s t   f r e e z e r   i s   r e d u c e d .   The 

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

s e c o n d   p a r t   of   t h e   e v a p o r a t o r   to   t h e   c o l d   f o o d  

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

t a n k   5  p l a c e d   in   t h e   s a i d   c o m p a r t m e n t   m u s t   p r o v i d e   f e w e r  

c a l o r i e s   t h a n   i s   t h e   c a s e   when  t h e   s a i d   e u t e c t i c  

p l a t e s   a r e   n o t   p l a c e d   in   t h e   f r e e z e r   c o m p a r t m e n t  

w h e r e b y   i t   may  h a v e   a  s m a l l e r   h e a t   c a p a c i t y   t h a n   i n  

t h e   p r e v i o u s   c a s e .  

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

b o t h   t h e   c h o i c e   of  t he   c o m p o n e n t s   f o r m i n g   p a r t   of   t h e  

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

i n f o r m a t i o n   g i v e n   in   t h e   p r e c e d i n g   d e s c r i p t i o n ,   j u s t  

as  i t   i s   a l s o   p o s s i b l e   to   c h o o s e   d i f f e r e n t   f r e e z i n g  

t e m p e r a t u r e s   and  a  d i f f e r e n t   l i q u i d   to  be  i n s e r t e d  

in   t h e   t a n k   c o n t a i n e d   in   t h e   c o l d   f o o d   c o m p a r t m e n t .  



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

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

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

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

one  e v a p o r a t o r   d e v i c e   f o r   t h e   r e f r i g e r a n t   f l u i d  

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

p l a c e d   in   s e r i e s   and  a t   l e a s t   a  f i r s t   and  a  s e c o n d  

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

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

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

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

of  o p e r a t i o n   o f   t h e   r e f r i g e r a t o r   and  of   y i e l d i n g   i t  

up  d u r i n g   a  s e c o n d   p e r i o d   of   o p e r a t i o n ,   in  w h i c h   t h e  

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

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

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

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

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

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

2.  R e f r i g e r 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  

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

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

t h e   s a i d   f i r s t   c o m p a r t m e n t ,  o f   f o o d   to  be  f r o z e n .  

3.  R e f r i g e r 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  

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

i s   n o r m a l l y   l e s s   t h a n   t h a t   in   t h e   s a i d   s e c o n d   c o m p a r t m e n t .  

4.  R e f r i g e r 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 h e   s a i d   r e f r i g e r a t i n g   s y s t e m , d u r i n g   t h e   s a i d  

s e c o n d   p e r i o d   of   o p e r a t i o n ,   i s   made  to   work  a t   i t s  

maximum  c o o l i n g   c a p a c i t y .  

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

in  t h a t   t h e   s a i d   f i r s t   e l e m e n t   i s   f o r m e d   so  as  t o   h a v e  

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



in   t h e   s a i d   s e c o n d   c o m p a r t m e n t   as  to   s u c c e e d   i n  

p r e v e n t i n g   t h e   t e m p e r a t u r e   in   t h e   s a i d   s e c o n d  

c o m p a r t m e n t   f r o m   f a l l i n g   b e l o w   a  p r e d e t e r m i n e d   d a n g e r  

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

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

in  t h a t   t h e   h e a t   y i e l d e d   up  by  t he   s a i d   f i r s t   e l e m e n t  

to  t h e   s a i d   s e c o n d   c o m p a r t m e n t   in   t h e   s a i d   s e c o n d  

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

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

7.  R e f r i g e r a t o r   a c c o r d i n g   to   C l a i m   6,  c h a r a c t e r i s e d  

in   t h a t   t h e   s a i d   f i r s t   e l e m e n t   is   c o n s t i t u t e d   by  a  

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

of  t r a n s i t i o n   f r o m   t h e   l i q u i d   to  t h e   s o l i d   s t a t e   s i m i l a r  

to  t h a t   w h i c h   n o r m a l l y   e x i s t s   in   t h e   s a i d   s e c o n d   c e l l .  

8.  R e f r i g e r a t o r   a c c o r d i n g   to  C l a i m   7,  c h a r a c t e r i s e d  

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

to  t h e   s o l i d   s t a t e   i s   e q u a l   to  or   s l i g h t l y   h i g h e r  

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

s e c o n d   c o m p a r t m e n t .  

9.  R e f r i g e r a t o r   a c c o r d i n g   to   C l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   t h e   s a i d   l i q u i d   i s   w a t e r .  

10.  R e f r i g e r a t o r   a c c o r d i n g   to  C l a i m   8,  c h a r a c t e r i s e d  

in  t h a t   t h e   s a i d   l i q u i d   i s   a  s o l u t i o n   w i t h   a  f r e e z i n g  

p o i n t   s l i g h t l y   a b o v e   0 ° C .  

11.  R e f r i g e r a t o r   a c c o r d i n g   to  C l a i m   9,  c h a r a c t e r i s e d  

in  t h a t   t h e   q u a n t i t y   of   t h e   s a i d   w a t e r   i s   b e t w e e n   1 

and  6  l i t r e s .  

12.  R e f r i g e r a t o r   a c c o r d i n g   to  C l a i m   9,  c h a r a c t e r i s e d  

in  t h a t   t h e   r a t i o   of   t h e   v o l u m e   o f  t h e   s a i d   w a t e r   to   t h e  

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

a  min imum  of   1%  and  a  maximum  of  3%. 



13.  R e f r i g e r a t o r   a c c o r d i n g   to   C l a i m   7,  c h a r a c t e r i s e d  

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

f o r   k e e p i n g   f r o z e n   f o o d s   ( f r e e z e r )   and  t h e   s a i d   s e c o n d  

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

in  a  two  c o m p a r t m e n t   r e f r i g e r a t o r .  

14.  R e f r i g e r a t o r   a c c o r d i n g   to   C l a i m   7,  c h a r a c t e r i s e d  

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

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

s e c o n d   p a r t   of   t h e   e v a p o r a t o r   d e v i c e   so  as  to  b e  

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

p a r t .  

15.  R e f r i g e r a t o r   a c c o r d i n g   t o   C l a i m   7,  c h a r a c t e r i s e d  

in  t h a t   t h e   s a i d   t a n k   i s   f o r m e d   so  as  to   a l l o w   i t   to   b e  

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

r e f r i g e r a t o r   and  can   s t o r e   n e a t   f r o m   a  s u i t a b l e   h e a t  

s o u r c e .  

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

in   t h a t ,   i n   t h e   s a i d   f i r s t   c o m p a r t m e n t   t h e r e   is  i n s e r t e d   a  

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

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

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

a  s o m e w h a t   h i g h e r   t e m p e r a t u r e , a n d   in   t h a t   t h e   s a i d  

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

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

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

t e m p e r a t u r e .  

17.  P e r f e c t e d   r e f r i g e r a t o r   as  in   t h e   p r e s e n t   d e s c r i p t i o n  

and  in   t h e   a p p e n d e d   d r a w i n g s .  
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