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©  Thermal  insulating  system  for  refrigerating  apparatus  and  relative  realization  process. 

An  insulating  system  for  a  refrigerating  apparatus  is 
described  in  which  the  side  wall  (1'),  the  upper  wall  (1)  and 
the  lower  wall  (1)  of  the  cooling  compartment  (20,  21)  are 
formed  by two  plates  of  air-impermeable  material  (11,  16,30, 
31)  parallel  to  one  another  and  with  their  facing  surfaces 
made  reflecting,  and  by  a  seal  (14)  which  is  also  imperme- 
able  to  air,  which  together  form  a  cavity  which  is  in  the  form 
of  a  hollow  parallelepiped  and  in  which  a  certain  degree  of 
vacuum  is  created. 

The  two  plates  (11, 16, 30, 31)  are  held  apart  and  parallel 
to  one  another  by  a  grid  (12,  33)  of  thermally  insulating 
material,  the  profile  of  which  is  shaped  in  such  a  way  that  the 
surface  of  contact  between  the  said  spacer  grid  (12,  33)  and 
the  said  two  plates  of  air-impermeable  material  (11,  16,  30, 
31)  results  in  being  as  small  as  possible. 

The  cooling  compartment  (20,  21)  is  completed  by  the 
addition  of  a  door  (4,  5)  and  an  insulating  back  wall  (2,  9)  in 
conventional  manner. 





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  t h e r m a l   i n s u l a t i n g  

s y s t e m   and  r e l a t i v e   r e a l i z a t i o n   p r o c e s s   f o r   a  r e f r i -  

g e r a t i n g   a p p a r a t u s ,   c o m p r i s i n g   a  c o m p r e s s o r   f o r   c o m -  

p r e s s i n g   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   f o r   c o n -  

d e n s i n g   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 m p r e s s o r ,  

means   f o r   e x p a n d i n g   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   and  f o r   s u p p l y i n g   i t   to   a t   l e a s t   o n e  

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

of  t h e   e v a p o r a t o r   means   to   t h e   i n l e t   of  t h e   c o m p r e s s o r  

and  a t   l e a s t   one  c o o l i n g   c o m p a r t m e n t   c o n t a i n i n g   t h e  

e v a p o r a t o r   m e a n s .  

I t   i s   known  t h a t   a  r e f r i g e r a t i n g   a p p a r a t u s ,   in  p a r t i c u l a r  

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

p h a s e s ;   a  f r e e z i n g   p h a s e   (when  f r e s h   f o o d s   a r e   i n t r o d u c e d  

to  be  f r o z e n ) ,   and  a  p r e s e r v a t i o n   p h a s e   (when  t h e   f o o d s  

have   b e e n   b r o u g h t   down  to   t h e   r e q u i r e d   t e m p e r a t u r e   a t  

w h i c h   t h e y   m u s t   r e m a i n ) .   C l e a r l y ,   i f   t h e   s a i d   r e f r i g e r a t i n g  

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

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

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

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

r e f r i g e r a t i n g   a p p a r a t u s .  

In  r e a l i t y ,   t h e   w a l l s   of  t h e   known  r e f r i g e r a t i n g  

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

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

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

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



and  t h e   e x t e r n a l   e n v i r o n m e n t ,   and  i n v e r s e l y   p r o p o r t i o n a l  

to   t h e   t h e r m a n   r e s i s t a n c e   of  t h e   w a l l s ;   f o r   e x a m p l e  

in  a  f r e e z e r   or   in   t h e   f r e e z i n g   c o m p a r t m e n t   of   a  

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

can  r e a c h   - 2 5 o C )   in  t h e   w o r s t   a m b i e n t   c o n d i t i o n s  

e n v u s a g e d   (320C)  t h e r e   i s   a  t e m p e r a t u r e   j u m p o f   5 7 ° C ,  

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

r e f r i g e r a t o r   a p p a r a t u s   ( w h i c h   can   r e a c h   t e m p e r a t u r e s  

of  a b o u t   Q°C)  and  t h e   e x t e r n a l   e n v i r o n m e n t   in   t r o p i c a l  

c l i m a t e s   ( w h i c h   can  r e w c h   4 0 - 4 5 o C )   t h e r e   i s   a  t e m p e r a t u r e  

d i f f e r e n c e   of  4 0 - 4 5 ° C .  

On  t h e   o t h e r   h a n d ,   t a k i n g   i n t o   c o n s i d e r a t i o n   t h e   f a c t  

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

a p p a r a t u s ,   when  i t s   d o o r   i s   c l o s e d ,   i s   d i s p e r s e d   t h r o u g h  

t h e   t r u c -   w a l l s ,   and  t h e   s t r u c t u r a l   s u p p o r t s   f o r   t h e s e  

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

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

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

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

c u p b o a r d   of  t h e   a p p a r a t u s   and  t h e   r u b b e r   s e a l s ,   one  c a n  

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

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

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

t h e   r e f r i g e r a t i n g   a p p a r a t u s .  

But   as  a l r e a d y   m e n t i o n e d ,   t h e   m a j o r   p a r t   of   t h e   c o l d  

i s   d i s p e r s e d   t h r o u g h   t h e   w a l l s   and  t h e   s t r u c t u r a l   s u p p o r t s  

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

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

I t   i s   a l s o   known  t h a t   t h e   h e a t   i s   t r a n s m i t t e d  



by  c o n d u c t i o n ,   c o n v e c t i o n   and  r a d i a t i o n ,   and  t h a t   t h e  

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

and  w h i c h   c o n s e r v e s   h e a t   (or   c o l d )   b e t t e r   t h a n   a n y  

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

b e t w e e n   w h i c h   a  v a c u u m   has   b e e n   f o r m e d ,   and  m i n i m i z e s  

t h e   l o s s e s   due   to   c o n d u c t i o n ,   c o n v e c t i o n   and  r a d i a t i o n .  

I t   i s   a l s o   known  t h a t   i t   i s   n o t   e a s y   to   o b t a i n   t h e  

v a c u u m ,   and  m a i n t a i n   i t   f o r   a  l o n g   t i m e ,   e v e n   i f   i t  

i s   n o t   h i g h ;   and  t h i s   i s   t h e   c a s e   e s p e c i a l l y   o f  

c o n t a i n e r s   w h i c h   a r e   n o t   made  in  one  p i e c e   and  w h i c h  

may  e v e n   be  made  of  m a t e r i a l s   of  d i f f e r e n t   n a t u r e s .  

T h e r e f o r e ,   t h e   o b j e c t   of   t h e  p r e s e n t   i n v e n t i o n   i s   t o  

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

an  i n s u l a t i n g   s y s t e m   f o r   t h e   w a l l s   of  t h e   r e f r i g e r a t i n g  

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

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

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

be  r e l i a b l e   and  w i l l   n o t   a l t e r   i t s   e f f e c t i v e n e s s   o v e r  

a  l o n g   p e r i o d   of  t i m e .  

A  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to   i n d i c a t e  

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

s y s t e m   w h i c h   w i l l   be  r e l a t i v a l y   s i m p l e   and  e c o n o m i c a l  

so  as  to   a l l o w   to   be  u t i l i z e d   f o r   m a s s - p r o d u c t i o n .  

To  a c h i e v e   t h e s e   o b j e c t s   t h e   s u b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   i s   an  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g  

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



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

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

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

t h e   i n l e t   of  t h e   c o m p r e s s o r   and   a t   l e a s t   one  c o o l i n g  

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

by  t h e   f a c t   t h a t   a t   l e a s t   one   of  t h e   w a l l s   of   t h e  

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

a i r - i m p e r m e a b l e   m a t e r i a l   ( 1 1 ,   16)  m a i n t a i n e d  

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

w a l l s   a r e   s p e c u l a r l y   r e f l e c t i n g ,   and  by  a  s e a l   ( 1 4 )  

w h i c h   i s   a l s o   a i r - i m p e r m e a b l e   and  w h i c h ,   t o g e t h e r   w i t h  

t h e   two  p l a t e s   (11 ,   16)  f o r m s   a  c a v i t y   in   w h i c h   a  v a c u u m  

is   f o r m e d   to   i n c r e a s e   t h e   t h e r m a l   r e s i s t a n c e   of  t h e  

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

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

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

p u r e l y   by  way  of  e x p l a n a t o r y   and  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 .   1  i s   a  d i a g r a m m a t i c   s e c t i o n a l   s i d e   v i e w   of   a  c o m b i n e d  

or  t w o - d o o r   r e f r i g e r a t o r   a p p a r a t u s   t h e   f r o z e n   f o o d  

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

s y s t e m   f o r m i n g   t h e   s u 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 ;  

F i g .   2  i s   a  d i a g r a m m a t i c   c r o s s - s e c t i o n a l   v i e w   of  t h e  

same  r e f r i g e r a t o r   a p p a r a t u s   shown  in  F i g .   1,  b u t   i n  



a x o n o m e t r i c   p r o j e c t i o n ;  

F i g .   3  i s   a  p e r s p e c t i v e   v i e w   of   a  c o n s t r u c t i o n a l  

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

s y s t e m   f o r m i n g   t h e   s u b j e c t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e s   4  and  5  a r e   two  h o r i z o n t a l - s e c t i o n s   of  t h e  

r e f r i g e r a t o r   a p p a r a t u s   a l o n g   l i n e   I V - I V   ( a t   t h e   h e i g h t  

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 )  a n d   V-V  ( a t   t h e   h e h g h t  

of  t h e   f r e s h   f o o d   c o m p a r t m e n t ) ,   r e s p e c t i v e l y ;  

F i g u r e s   6  and  7  a r e   p e r s p e c t i v e   v i e w s   s h o w i n g   a  f r o z e n  

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

of  t h e   s y s t e m   f o r m i n g   t h e   s u b j e c t   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   8  i s  a   s e c t i o n a l   v i e w   of   a  p o r t i o n   of  t h e   c o m p a r t m e n t  

shown  in  F i g .   7,  a l o n g   l i n e   V I I I - V I I I ,   in   a  s u c c e s s i v e  

p h a s e   of   t h e   p r o c e s s   of  r e a l i z a z i o n :  

F i g .   9  shows  a  p o r t i o n   of  t h e   c o m p a r t m e n t   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  a  f i n a l - p h a s e   of  r e a l i z a t i o n ;   a n d  

F i g .   10  i s   a  s e c t i o n a l   s i d e   v i e w   s h o w i n g   s h o w i n g   a  p h a s e  

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

t h e   p h a s e s   of  F i g u r e s   6  and  7 .  

Wi th   r e f e r e n c e   to   F i g .   1,  t h e r e   can   be  s e e n   t h e   u p p e r  

and  l o w e r   w a l l s 1   of  a  r e m o v a b l e   f r e e z e r   c o m p a r t m e n t   2 0  

w h i c h   a l s o   i n c l u d e s   two  s i d e   w a l l s   1'  ( F i g .   4)  w h i c h  



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

w h i c h   t h e r e   h a s   b e e n   f o r m e d   a  v a c u u m   1 / 1 0  -   1 / 1 0 0   t o r  

( t h e   way  t h i s   c a v i t y   i s   f o r m e d   w i l l   be  d e s c r i b e d   i n  

more   d e t a i l   in   F i g .   3 ) ,   an  u p p e r   b a c k   w a l l   2,  w h i c h  

f o r m s   p a r t   of  t h e   f r e e z e r   c o m p a r t m e n t   20  i t s e l f ,   f i l l e d  

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

e v a p o r a t o r   p l a t e   3  r i g i d l y   c o n n e c t e d   to   t h e   u p p e r   b a c k  

w a l l   2,  an  u p p e r   d o o r   4  t h e r m a l l y   i n s u l a t e d   in   a  k n o w n  

way.  The  w a l l s   1  and  1'  of  t h e   f r e e z e r   c o m p a r t m e n t   20  

a r e   t h u s   c o a t e d   by  a  w a l l   2 3 . D i s p o s e d   b e l o w   t h e   f r e e z e r  

c o m p a r t m e n t   20  i s   a  f r e s h   f o o d   c o o l i n g   c o m p a r t m e n t   21 

c o m p r i s i n g   a  l o w e r   d o o r   5  a l s o   t h e r m a l l y   i n s u l a t e d  

in  a  known  way,   a  l o w e r   e v a p o r a t o r   p l a t e   6,  a  l o w e r   b a c k  

w a l l   10  w h i c h   a l l o w s   t h e   i n s e r t i o n   of  t h e   l o w e r   e v a p o r a t o r  

p l a t e   6  i n t o   t h e   c o m p a r t m e n t   21  and  i s   a l s o   f i l l e d   w i t h  

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

and  b a c k   s i d e w a l l s  9 f o r   t h e   c o m p a r t m e n t   21  w h i c h   a r e  

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

For   t h e   two  u p p e r   and  l o w e r   b a c k   w a l l s   1  and  10  a  m o l d e d  

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

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

p o l y u r e t h a n e   f o a m ,   so  as  n o t   to   c r e a t e   in   t h e   w a l l s   o f  

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

i n s u l a t i o n .  

W i t h   r e f e r e n c e   t o   F i g .   2  w h i c h   r e p r e s e n t s   an  a x o n o m e t r i c  

p r o j e c t i o n   of  t h e   same  r e f r i g e r a t o r   a p p a r a t u s   as  s h o w n  



in  F i g .   1,  t h e r e   a r e  s h o w n ,   f o r   t h e   s a k e   of  c l a r i t y ,  

o n l y   some  of  t h e   c o m p o n e n t s   shown  in   F i g .   1,  w h i c h  

a r e   i n d i c a t e d   by  t h e   same  r e f e r e n c e   n u m e r a l s   as  in   F i g .   1 .  

From  F i g .   2  i t   w i l l   be  b e t t e r   u n d e r s t o o d   how  t h e   i n s u l a t i n g  

s y s t e m   f o r m i n g   t h e   s u b j e c y   of  t h e   p r e s e n t   i n v e n t i o n   i s  

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

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

Wi th   r e f e r e n c e   to   F i g .   3  s h o w i n g   t h e   s t r u c t u r e   of  a  

c o o l i n g   c o m p a r t m e n t   ( in   p a r t i c u l a r   t h a t   of  t h e   f r e e z e r  

c o m p a r t m e n t   20)  of  a  r e f r i g e r a t o r   a p p a r a t u s   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 r e   can   be  s e e n   an  o u t e r  

p l a t e   11  f o r m e d   by  a  w e l d e d   s t a i n l e s s   s t e e l   s h e e t   h a v i n g  

a  t h i c k n e s s   of  a b o u t   1 , 5   mm,  w h o s e   o u t e r   f a c e   i s   p a i n t e d  

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

an  i n n e r   p l a t e   16  p o s i t i o n e d   a t   a  d i s t a n c e   of  a b o u t  

1 5 - 2 0   mm  f rom  t h e   o u t e r   p l a t e   11,  f o r m e d   f r o m   a  w e l d e d  

s t a i n l e s s   s t e e l   s h e e t   h a v i n g   a  t h i c k n e s s   of  a b o u t   1 ,5   mm; 

whose   o u t e r   f a c e   i s   p a i n t e d   and  t h e   i n n e r   f a c e   i s  

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

11  and  16  a r e   s h a p e d   in   s u c h   a  way  as  to   f o r m   a  h o l l o w  

p a r a l l e l e p i p e d ;   a  h a r d   c l o s e d   c e l l   r u b b e r   s e a l   14  h a v i n g  

on  t h e   i n n e r   s i d e   two  g r o o v e s   24  in   w h i c h   t h e r e   i s  

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

and  e d g e s   of  t h e   two  p l a t e s   11  and  16  a r e   t h e n   i n s e r t e d ,  

an  e v a c u a t i n g   t u b e   13  i n s e r t e d   i n t o   o u t e r   p l a t e   11  a n d  

c o m m u n i c a t i n g   w i t h  t h e   c a v i t y   b e t w e e n   t h e   two  p l a t e s   11 

and  16  w h i c h   s e r v e s   to   s u c k   t h e   a i r   c o n t a i n e d   in   t h e  



c a v i t y   and  c r e a t e   t h e   v a c u u m ,   a  s p a c e r   g r i d   12  o f  

p o l y s t i r e n e ,   a c r i l n i t r i l e   b u t a d i e n e   s r t y r e n e   (ABS)  o r  

p o l y v i n y l   c h l o r i d e   (PVC),   h a v i n g   v e r y   w i d e   m e s h e d  

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

t h e   two  p l a t e s   11  and  16  t o   p r e v e n t   t h e   o u t e r   p l a t e   11 

and  t h e   i n n e r   p l a t e   16  f r o m   f l e x i n g   due   to   t h e   e x t e r n a l  

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

a l o n g   i t s   p r o f i l e   w i t h   p o i n t e d   t e e t h   25'   w h i c h   a r e  

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

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

12  and   t h e   two  p l a t e s   11  and  16  i s   e x t r e m e l y   r e d u c e d  

r e l a t i v e   to   t h e   f a c i n g   s u r f a c e   of  t h e   s a i d   s p a c e r   g r i d   1 2 .  

F i x e d   t o   t h e   i n n e r   p l a t e   16  of  t h e   s i d e w a l l s   1*  i s   a  

f i x i n g   b r a c k e t   15  f o r   f i x i n g   w i t h i n   t h e   c o m p a r t m e n t   2 0  

t h e   u p p e r   e v a p o r a t o r   p l a t e   3and   t h e   u p p e r   b a c k   w a l l   2  

w h i c h   a r e   r i g i d l y   c o n n e c t e d   t o g e t h e r .  

The  p r o c e s s   f o r   a s s e m b l i n g   t h e   f r e e z e r   c e l l   20  d e s c r i b e d  

in   r e l a t i o n   t o   F i g .   3  i s   c l e a r l y   a p p a r e n t   a l s o   f r o m  

a  s t u d y   of  t h e   F i g .   2.  The  c o m p a r t m e n t   i s   a s s e m b l e d  

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

a p p a r a t u s   in  s u c h   a  way  t h a t   i t   may  e v e n t u a l l y b e   e a s i l y  

r e m o v e d   and  r e p l a c e d   by  t h e   t e c h n i c a l   s e r v i c e   p e r s o n n e l .  

As  f a r   as  t h e   c o n s t r u c t i o n   of  t h e   t r u e   c o m p a r t m e n t   2 0  

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

as  s h o w n   in   F i g .   3  and  w i l l   be  d e s c r i b e d   more   i n  

d e t a i l   l a t e r ,   a  s u c t i o n   pump  i s   c o n n e c t e d   to   t h e  

e v a c u a t i o n   t u b e   13  and  t h e   s u c t i o n   of  a i r   c o m m e n c e s .  



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

has   b e e n   s p r e a d   i n t o   t h e   g r o o v e s   24  of   t h e   s e a l   14 

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

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

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

11  and  16  and  t h e   s e a l   14,  and  t h e   a i r   w h i c h   w o u l d  

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

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

The  p r e s e n c e   of  t h e   s i l i c o n e   g r e a s e ;   on  t h e   o t h e r   h a n d ,  

e n s u r e s   t h a t   t h e   s a i d   empty   s p a c e s   a r e   r e d u c e d  

to  t h e   min imum  and  v e r y   l i t t l e   a i r   e n t e r s   t h e   c a v i t y ,  

so  t h a t   i t   i s   p o s s i b l e   t o   " p r i m e   t h e   v a c u u m " :   i . e .   a  

d e p r e s s i o n   c o m m e n c e s   t o   fo rm  in  t h e   s a i d   c a v i t y ,   s o  

t h a t   t h e   e x e t e r n a l   p r e s s u r e   p r e s s e s   t h e   s e a l   14  a g a i n s t  

t h e   e n d s   of  t h e   two  p l a t e s   11  and  16,  t h u s   a l l o w i n g  

s  p e r f e c t   s e a l   to  be  f o r m e d .  

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

1 / 1 0   1 / 1 0 0   t o r   h a s   b e e n   r e a c h e d ,   and  a t   t h i s   p o i n t  

( w i t h   t h e   s u c t i o n   pump  s t i l l   w o r k i n g )   t h e   e v a c u a t i n g   t u b e  

13  i s   t h r o t t l e d   a , d   h e r m e t i c a l l y   c l o s e d .  

I t   i s   n o t   n e c e s s a r y   to   h a v e   a  h i g h e r   v a c u u m   b e c a u s e  

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

s u p e r f l u o s .  

I t   i s   to  be  n o t e d   t h a t   t h e   s p a c e r   g r i d   12  i s   i n d i s p e n s a b l e  

b e c a u s e   o t h e r w i s e   t h e   two  p l a t e s   11  and  16,   b e c a u s e   o f  

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



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

due   t o   t h e   v a c u u m .   T h i s   n e c e s s i t y ,   h o w e v e r ,   c a r r i e s  

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

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

s p a c e r   g r i d   12,  so  t h a t   to   m i n i m i z e   t h e s e   l o s s e s   t h e  

m e s h e s   of  t h e   s a i d   g r i d   a r e   v e r y   w i d e ,   t h e   m a t e r i a l  

of  w h i c h   i t   i s   made  i s   an  e x c e l l e n t   i n s u l a t o r ,   a n d  

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

t h e   two  p l a t e s   11  and  16  i s   g i v e n   a  p o i n t e d   s h a p e   s u c h  

as  t o   m i n i m i z e   t h s   s a i d   c o n t a c t   a r e a .   As  h a s   a l r e a d y   b e e n  

s a i d   p r e v i o u s l y ,   F i g u r e s   f r o m   6  t o   9  s h o w . i n   m o r e  

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

i n s u l a t i n g   s y s t e m   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  f a c t ,   one  s t a r t s   f r o m   an  o u t e r   s t r u c t u r e   30  m a d e  

of  p l a t e   ( F i g .   6 ) ,   in   t h e   f o r m   of  a  p a r a l l e l e p i p e d  

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

shown  in   F i g .   3 , a n d   w h i c h   i s   c o n v e n i e n t l y   p o s i t i o n e d  

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

e x a m p l e   ( F i g .   10)  f o u r   c e n t e r i n g   r o l l e r s   50,   f i x e d  

on  a  b a s e   52,  on  w h i c h   t h e r e   i s   f o r m e d   a  h o u s i n g  

f o r   a  s e a l   14,   and  b e a r i n g   on  e a c h   of  t h e   f o u r   o u t e r  

s i d e s   of   t h e   s t r u c t u r e   3 0 .  I n t o   s a i d . s t r u c t u r e   30  t h e r e  

- is   i n s e r t e d   an  i n n e r   s t r u c t u r e   31  made  of   p l a t e ,   a l s o  

p o s i t i o n e d b y   m e a n s   of   f o u r   c e n t e r i n g   r o l l e r s   51  i n s e r t e d  

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

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

i n n e r   p l a t e   16  shown  in   F i g .   3.  I n t o   t h e   gap   b e t w e e n  

t h e   two  s t r u c t u r e s   30  and  31  t h e r e   i s   t h e n   i n t r o d u c e d  



t h e   s p a c e r   g r i d   12  w h i c h   in  F i g .   7  i s   shown  as  b e i n g  

c o m p o s e d   of  f o u r   p o r t i o n s   33  of  e q u a l   s h a p e ,   a l s o   f o r m e d  

by  m e s h e s   c r o s s e d   a t   r i g h t   a n g l e s   and  a l s o   made  o f  

t h e   same  m a t e r i a l s   as  a l r e a d y   d e f i n e d   f o r   t h e   g r i d  

12.  The  t e e t h   25'   w h i c h   p r o j e c t   f r o m   t h e   p o r t i o n s   33  

and  w h i c h   come  i n t o   c o n t a c t   w i t h   t h e   s t r u c t u r e s  

30  and  31  a r e   p r e f e r a b l e   d e f i n e d   by  a  p r o f i l e   f o r m i n g  

an  a n g l e   of  1 2 0 ° .   In  t h i s   way  t h e   a r e a   of  c o n t a c t  

b e t w e e n   t h e   g r i d   12  and  t h e   s t r u c t u r e s   30  and  31  i s  

v e r y   much  r e d u c e d ,   by  a b o u t   90%,  and  c o n s e q u e n t l y  

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

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

g r i d   1 2 .  

As  c an   be  s e e n   in  F i g .   7,  e a c h   p o r t i o n   33  i s   r e c t a n g u l a r  

(or  s q u a r e )   when  s e e n   in   p l a n , w i t h   a  s u b s t a n t i a l l y  

r e c t a n g u l a r   p l a n e   end  w a l l   36  w h o s e   p e r i m e t e r   i s   d e f i n e d  

by  a  p l a n e   s e c t i o n   37  on  a  s m a l l e r   s i d e ,   a  p l a n e  

s e c t i o n   38  on  a  l a r g e r   s i d e   f rom  w h i c h   a  p l u r a l i t y  

of  t e e t h   25'   o r i g i n a t e   t o w a r t s   t h e   o u t s i d e ,   t h e   f i r s t  

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

3 7 d e f i n e s   a b e v e l e d   s e c t i o n   40,  o p p o s e d   to   t h e   s e c t i o n  

37,  and  a  p l a n e   s e c t i o n  4 1   p r o v i d e d   w i t h   t h e   t e e t h   2 5 ' ,  

o p p o s e d   to   t h e   s e c t i o n   38;  t o w a r d s   t h e   end  s i t u a t e d  

n e a r   t h e   s e c t i o n   37  s e c t i o n   41  f o r m s   a  p l a n e  

s t e p   42  p r o j e c t i n g   t o w a r d s   t h e   o u t s i d e .  

S e c t i o n s   37  and  40  a r e   t h e n   c o n n e c t e d   to   t h e   r e s p e c t i v e  

s e c t i o n s   a t   t h e   o t h e r   end  of  t h e   p o r t i o n s   33,   43  and  44 



by  m e a n s   of   p l a n e   w a l l s   43  and  4 4 , r e s p e c t i v e l y .  

D u r i n g   t h e   m o u n t i n g   i n t o   t h e   gap  b e t w e e n   t h e  

s t r u c t u r e s   30  and   31  t h e   w a l l s   43  r e s t   on  t h e   i n n e r  

s u r f a c e   of  t h e   s t r u c t u r e   30  and  t h e   w a l l s   44  of  e a c h  

p o r t i o n   33  r e s t   on  t h e   s t e p s   42  of  t h e   c o n t i g u o u s  

p o r t i o n s   33;  t h e   a s s e m b l y   of  t h e   p o r t i o n s   33,   b e s i d e s  

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

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

f o r m s   a  c o m p a c t   g r i d   12,  w i t h   a  s t a b l e   p o s i t i o n i n g  

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

s t r u c t u r e   3 0 .  

Anyhow,   t h e   b e a r i n g   of   t h e   p l a n e   s u r f a c e   w a l l s   43  o n  

t h e   s t r u c t u r e   30  d o e s   n o t   d e t e r i o r a t e   t h e   t h e r m a l  

i n s u l a t i o n   b e t w e e n   t h e   s t r u c t u r e s   30  and  31,   b e c a u s e   t h e  

b e a r i n g   of  t h e   p o r t i o n s   33  on  t h e   s t r u c t u r e   31  t a k e s  

p l a c e   o n l y   by  m e a n s   of  t h e   t e e t h   2 5 ' .  

I t   i s   to   be  n o t e   a l s o   t h a t   t h e   i n s e r t i o n   of  t h e   p o r t i o n s  

33  i n t o   t h e   gap   b e t w e e n   t h e   s t r u c t u r e s   30  and  31 

i s   e a s y ,   b e c a u s e   t h e   t h i c k n e s s   of   t h e   s a i d   gap  i s   b y  

a b o u t   1  mm  l a r g e r   t h a n   t h e   h e i g h t   of  t h e   p o r t i o n s   3 3 .  

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

r o l l e r s   50  and  51  i t   i s   v e r y   e a s y   to   p o s i t i o n   t h e  

s t r u c t u r e s   30  and  31  in  s u c h   a  way  as  to   o b t a i n   t h e  

e x a c t   d i s t a n c e   b e t w e e n   t h e   p l a t e s   11  and  16,   w i t h   a  

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



S u b s e q u e n t l y ,   as  shown  in  F i g .   8,  t h e   s e a l   14  i s  

a p p l i e d   a l s o   to   t h e   u p p e r   end  of  t h e   gap   b e t w e e n   t h e  

s t r u c t u r e s   30  and  31,   w i t h   t h e   i m p o r t a n t   m o d a l i t i e s  

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

t he   s i l i c o n e   g r e a s e   s p r e a d   i n t o   t h e   g r o o v e s   24  of  t h e  

s e a l   14.  The  v a c u u m   i s   t h e n   c r e a t e d   w i t h i n   t h e   g a p ,  

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

c o n f i g u r a t i o n o f   t h e   g r i d   12  p r o v i d e d   w i t h   t h e   p o i n t e d  

t e e t h   25'   ( F i g .   9)  a  d e f o r m a t i o n   t o w a r d s   t h e   i n t e r i o r  

of  t h e   gap  of  t h e   s t r u c t u r e s   30  and  31  (of  a b o u t  

0 , 5   0 ,3   mm),  so  t h a t   t h e   t e e t h   25'   e n g a g e   t h e  

i n n e r   s u r f a c e   of  t h e   s t r u c t u r e s   30  and  31.  T h i s  

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

g r i d   12  w i t h i n   t h e   gap   b e t w e e n   t h e   s t r u c t u r e s   30  a n d  

31,  t h u s   a l l o w i n g   to   m a i n t a i n   t h e   r e l a t i v e   and  p a r a l l e l  

p o s i t i o n   b e t w e e n   t h e   s t r u c t u r e s   30  and  31  a n d ,   c o n s e q u e n t l y ,  

a  c o n s t a n t   p o s i t i o n i n g   of  t h e   s e l s   14  a g a i n s t   t h e   e d g e s  

of  t h e   s t r u c t u r e s   30  and  31,   w h i c h   e n s u r e s   t h e   k e e p i n g  

of  t h e   d e g r e e   of   v a c u u m   c r e a t e d   w i t h i n   t h e   gap  i t s e l f .  

In  a d d i t i o n ,   t h e   s e a l   14  a b u t s   a g a i n s   t h e   p l a n e   e n d  

w a l l s   of  t h e   p o r t i o n s   3 3 .  

F i n a l l y ,   i t   i s   to   be  n o t e d   t h a t   i f   t h e   s t r u c t u r e   o f  

t h e   s p a c e r   g r i d   12,  i t s   s h a p e d   and  t h e   m a t e r i a l   of  w h i c h  

i t   i s   made  m i n i m i z e   t h e   c o l d   l o s t   by  c o n d u c t i o n ,   t h a t   i f  

t h e   vacuum  r e d u c e s   to   t h e   min imum  t h e   c o l d   l o s t   b y  

c o n v e c t i o n ,   t o   m i n i m i z e   t h e   l o s s e s   due  to   r a d i a t i o n  

t h e   i n n e r   w a l l s   of  t h e   two  p l a t e s   11  and  16  a r e   p o s i t i o n e d  

p a r a l l e l   to  one  a n o t h e r   and  made  s p e c u l a r l y   r e f l e c t i n g .  



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

c h r o m i u m - p l a t e d   or   p o l i s h e d   or   p a i n t e d   by  a l l u m i n i z i n g  

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

S i n c e   t h e   a v e r a g e   l i f e   of  a  r e f r i g e r a t o r   s h o u l d   b e " : a t  

l e a s t   1 0 - 1 5   y e a r s ,   and  s i n c e   i t   i s   p o s s i b l e   t h a t  

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

t h e   c a v i t y   b e t w e e n   t h e   two  p l a t e s   11  and  16  d e g r a d i n g  

t h e   v a c u u m   w h i c h   h a s   b e e n   f o r m e d   in  i t ,   i t   may  b e  e n v i s a g e d  

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

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

e v a c u a t i n g   t u b e   13  w i t h   a  v a l v e   a c c e s s i b l e   f r o m   t h e  

o u t s i d e ,   in  s u c h   a  way  t h a t   s h o u l d   t h e   d e g r e e   of   v a c u u m  

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

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

p e r f o r m e d   on  t h e   a p p a r a t u s .  

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

a p p a r a t u s ,   w i t h   r e f e r e n c e   a l s o   to   F i g .   2  i t   can   b e  

s a i d   t h a t   t h e   f r e e z e r   c o m p a r t m e n t   2 0 c o n s t r u c t e d   i n  

one  of   t h e   ways   m e n t i o n e d   h e r e i n a b o v e   i s   t h e n   m o u n t e d  

on  t h e   r e f r i g e r a t o r   a p p a r a t u s ;   f r o m   t h e   s i d e   h a v i n g  

t h e   f i x i n g   b r a c k e t   15  t h e   a r e   i n s e r t e d   i n t o   t h e  

a p p a r a t u s   t h e   u p p e r   e v a p o r a t o r   3  and  u p p e r   b a c k   w a l l  

2,  w h i c h   a r e   r i g i d l y   c o n n e t e d   to   one  a n o t h e r ,   u n t i l  

a  p e r f e c t  c o n t a c t  b e t w e e n  t h e   s a i d   u p p e r   b a c k   w a l l   2 

and  t h e   s e a l   14  of  t h e   f r e e z e r   c o m p a r t m e n t   i s   o b t a i n e d ;  

f rom  t h e   o p p o s i t e   s i d e   t h e   u p p e r   d o o r   4  i s   i n t r o d u c e d  

in  s u c h   a  way  as  to   o b t a i n   a  p e r f e c t   c o n t a c t o   a l s o  

b e t w e e n   t h i s   l a t t e r   and  t h e   s e a l   14  (by  m e a n s   of   t h e  



c o a t i n g   w a l l   2 3 ) .  

The  m o u n t i n g   of  t h e   u p p e r   b a c k   w a l l   2  and  of   t h e  

u p p e r   d o o r   4  i s   c a r r i e d   o u t   in  s u c h   a  way  t h e   f r e e z e r  

c o m p a r t m e n t   20  can   be  e a s i l y   r e m o v e d   and  r e p l a c e d   i n  

t h e   e v e n t   of  t h e   v a c u u m   c o n t a i n e d   t h e r e i n   b e i n g  

d e g r a d e d   to   b e l o w   a  l e v e l   w h i c h   w o u l d   no  more   e n s u r e  

a  good  d e g r e e   of  i n s u l a t i o n .  

S h o u l d   i t   be  d e s i r a b l e   to   u s e   t h e   same  i n s u l a t i n g  

s y s t e m ,   f o r m i n g   t h e   s u b j e c t   of  t h e   p r e s e n t   i n v e n t i o n ,  

a l s o   f o r   t h e   f r e s h   f o o d   c o m p a r t m e n t   21,  t h e   way  o f  

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

t h a t   j u s t   o u t l i n e d .  

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  

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

t h e   s u b j e c t   of  t h e   p r e s e n t   i n v e n t i o n ,   w i l l   be  c l e a r .  

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

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

e n e r g y   in  t h e   u s e   of  a  r e f r i g e r a t i n g   a p p a r a t u s ,   i n  

p a r t i c u l a r   a  f r e e z e r   or  t h e   f r e e z e r   c o m p a r t m e n t   o f  

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

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

of  t h e   l o s s e s   t h r o u g h   t h e   w a l l s   of  t h e   a p p a r a t u s   i t s e l f ,  

and  w i t h   a  v e r y   s i m p l e   and  r e l a t i v e l y   e c o n o m i c a l  

c o n s t r u c t i o n   s y s t e m .  

I t   i s   c l e a r   t h a t   n u m e r o u s   o t h e r   v a r i a t i o n s   may  b e  



made  to   t h e   i n s u l a t i n g   s y s t e m   d e s c r i b e d   by  way  o f  

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   s c o p e   of  t h e  

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

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

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

o b t a i n   an  i m p r o v e m e n t   in   t h e   i n s u l a t i o n   or  can   b e  

r e d u c e d   d e p e n d i n g   on  t h e   o b j e c t i v e   w h i c h   i t   i s   i n t e n d e d  

to  a c h i e v e ;   among  t h e   p o s s i b l e   s o l u t i o n s ,   t h e   w a l l  

w h i c h   s e p a r a t e s   t h e   f r e e z e r   c o m p a r t m e n t   20  of  a  c o m b i n e d  

or  d o u b l e   d o o r  r e f r i g e r a t o r   f r o m   t h e   f r e s h   f o o d  

c o m p a r t m e n t   21  can   -  be  i n s u l a t e d   by  known  m e t h o d s  

or  can   e v e n   be  i n s u l a t e d   by  r e n d e r i n g   l e s s   e f f i c i e n t  

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

c o l d   f r o m   t h e   f r e e z e r   c o m p a r t m e n t   20  to   t h e   f r e s h  

f o o d   c o m p a r t m e n t   2 1 .  



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

a p p a r a t u s   c o m p r i s i n g   a  c o m p r e s s o r   f o r   c o m p r e s s i n g  

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   f o r   c o n d e n s i n g  

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 m p r e s s o r ,  

m e a n s   f o r   e x p a n d i n g   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   and  f o r   s u p p l y i n g   i t   to   a t   l e a s t  

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

o u t l e t   of  t h e   e v a p o r a t o r   means   w i t h   t h e   i n l e t   of  t h e  

c o m p r e s s o r   and  a t   l e a s t   one  c o o l i n g   c o m p a r t m e n t   c o n t a i n i n g  

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

a t   l e a s t   one  of  t h e   w a l l s   of  t h e : c o o l i n g   c o m p a r t m e n t  

i s   c o n s t i t u t e d   by  two  p l a t e s   of  a i r - i m p e r m e a b l e  

m a t e r i a l   (11,   16)  m a i n t a i n e d   s u b s t a n t i a l l y   p a r a l l e l  

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

r e f l e c t i n g ,   and  by  a  s e a l ( 1 4 )   w h i c h   i s   a l s o  

a i r - i m p e r m e a b l e   and  w h i c h ,   t o g e t h e r   w i t h   t h e   two  p l a t e s  

(11,   1 6 ) ,   f o r m s   a  c a v i t y   in  w h i c h   a  v a c u u m   i s   f o r m e d  

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

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

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

i t s e l f .  

2.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t o . t h a t  

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

as  to  f o r m a   a  h o l l o w   p a r a l l e l e p i p e d   t h e   i n t e r i o r   o f  

w h i c h   c o n s t i t u t e s   t h e   a v a i l a b l e   s p a c e   of  t h e   c o o l i n g  

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



3.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

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

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

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

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

m e a n s   of   a  m a t e r i a l   h a v i n g   a  h i g h   t h e r m a l   r e s i s t a n c e .  

4.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   p l a t e s   (11 ,   16)  of   a i r - i m p e r m e a b l e   m a t e r i a l  

a r e   made  of  s t e e l .  

5.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m s   1  and  4,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h e   f a c i n g   w a l l s   of  t h e   s a i d   s t e e l   p l a t e s   (11 ,   1 6 )  

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

or   p o l i s h i n g   or  a l l u m i n i z i n g   p a i n t .  

6.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   p l a t e s   (11,   16)  of   a i r - i m p e r m e a b l e   m a t e r i a l  

a r e   m a i n t e n e d   p a r a l l e l   to   one  a n o t h e r   by  t h e r m a l l y  

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

7.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

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

by  a  s p a c e r   g r i d   ( 1 2 ) .  



8.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   s p a c e r   g r i d   (12)  i s   p r o v i d e d ,   a l o n g   t h e  p r o f i l e  

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

a i r - i m p e r m e a b l e   m a t e r i a l   (11 ,   1 6 ) ,   w i t h   t e e t h   ( 1 5 ' )  

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

t h e   s a i d   s p a c e r   g r i d   (12)  and  t h e   s a i d   p l a t e s   o f  

a i r - i m p e r m e a b l e   m a t e r i a l   (11 ,   1 6 ) .  

9 . -   An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   t o   C l a i m   8,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   t e e t h   ( 2 5 ' )   a r e   p o i n t e d   in   s h a p e .  

10.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

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 z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   t e e t h   ' 2 5 ' )   a r e   d e f i n e d   by  a  p r o f i l e   W h i c h  

f o r m s   an  a n g l e   of  a b o u t   1 2 0  .  

11.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one   of   t h e   C l a i m s   f r o m   7  t o   1 0 , c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   t h e   h e i g h t   of  t h e   s a i d   g r i d   (12)  i s   s m a l l e r  

t h a n   t h e   h e i g h t   of  t h e   gap  b e t w e e n   t h e   s a i d   p l a t e s   ( 1 1 , 1 6 )  

i n t o   w h i c h   i t   i s   i n s e r t e d .  

12.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one   of   t h e   C l a i m s   f r o m   7  t o   11 ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   s a i d   s p a c e r   g r i d   (12)  i s   f o r m e d   b y  

a  p l u r a l i t y   of   p o r t i o n s   (33)  i d e n t i c a l  a i o h  e a c h   o t h e r .  



13.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t o r   a p p a r a t u s  

a c c o r d i n g   to   C l a i m   12,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

e a c h   of   t h e   s a i d   p o r t i o n s   ( 3 3 ) ,   s e e n  i n   p l a n ,   i s  

r e c t a n g u l a r   or   s q u a r e .  

14.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m   13,  c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   p o r t i o n s   (33)  a r e   f o u r .  

15.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m s   13  and  14,   c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   s a i d   p o r t i o n s   (33)  a r e   p r o v i d e d   w i t h  

s e c t i o n s   (40 ,   42)  f o r   t h e   r e c i p r o c a l   r e s t   of   c o n t i g u o u s  

p o r t i o n s   and  w i t h   s e c t i o n s   (37)  f o r   a  r e l a t i v e l y  

e x t e n d e d   r e s t   on  o n l y   one   (11)  of   t h e   s a i d   p l a t e s .  

16.   An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one  of  the  Claims  frcm  7  to  15,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   s a i s   s p a c e r   g r i d   (12)  i s   made  of  p o l y s t y r e n e .  

17.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one   of  t h e   C l a i l s   f r o m   7  t o   15,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   s a i d   s p a c e r   g r i d   (12)  i s   made  o f  

a c r y l   b u t a d i e n e   s t y r e n e   ( A B S ) .  

18.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one   of  t h e   C l a i m s   f r o m   7  t o   15,  c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   s a i d   s p a c e r   g r i d   (12)  i s   made  o f  

c h a r g e d   p o l y v i n y l   c h l o r i d e   ( P V C ) .  



19.   An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   t o   one   of   t h e   p r e c e d i n g   C l a i m s ,   c h a r a c t e r i z e d  

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

t h e   c o o l i n g   c o m p a r t m e n t   of   a  f r e e z e r .  

20.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t o r   a p p a r a t u s  

a c c o r d i n g   t o   one   of  t h e   p r e c e d i n g   C l a i m s ,   c h a r a c t e r i z e d   b y  

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

f r e e z e r   c o m p a r t m e n t   (20)  of   a  c o m b i n e d   r e f r i g e r a t o r .  

21.  An  i n s u l a t i n g   s y s t e m  f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   t o   one   of  t h e   p r e c e d i n g   C l a i m s ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   t h e   s a i d   c o o l i n g   c o m p a r t m e n t   ( 2 0 )  

i s   t h e   f r e e z e r   c o m p a r t m e n t   (22)  of   a  t w o - d o o r   r e f r i g e r a t o r .  

2 2 . -   An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   t o   one  of  t h e   p r e c e d i n g   C l a i m s ,   c h a r a c t e r i z e d  

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

f r e s h   f o o d   c o o l i n g   c o m p a r t m e n t   (21)  of   a  r e f r i g e r a t o r .  

23.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to  one  of  the  p r e c e d i n g .  C l a i m s ,  c h a r a c t e r i z e d   by  the  f a c t   t h a t  

t h e   s a i d   s e a l   (14)  i s   made  of   h a r d ;   c l o s e d - c e l l   r u b b e r .  

24.   A n . i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m   23,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

t h e   s a i d   s e a l   (14)  has   g r o o v e s   (24)  w h i c h   a r e   s p r e a d  

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

t h e r e o f .  



25.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   one   of   t h e   p r e c e d i n g   C l a i m s ,   c h a r a c t e r i z e d  

by  t h e   f a c t   t h a t   in   one   of  t h e   s a i d   two  a i r - i m p e r m e a b l e  

p l a t e s   (11 ,   16)  t h e r e   i s   i n s e r t e d   an  e v a c u a t i o n   t u b e  

(13)  w h i c h   a f t e r   t h e   e v a c u a t i o n   o p e r a t i o n   i s   h e r m e t i c a l l y  

c l o s e d .  

26.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m   25,   c h a r a c t e r i z e d   by  t h e   f a c t   t h a t  

a t   t h e   end  of   t h e   s a i d   e v a c u a t i o n   t u b e   (13)  t h e r e   i s  

l o c a t e d   a  v a l v e   a c c e s s i b l e   f r o m   t h e   e x t e r i o r   o f - t h e  

s a i d   r e f r i g e r a t i n g   a p p a r a t u s   in   s u c h   a  way  as  to   a l l o w  

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

27.  An  i n s u l a t i n g   s y s t e m   f o r   a  r e f r i g e r a t i n g   a p p a r a t u s  

a c c o r d i n g   to   C l a i m s   1  and  2,  c h a r a c t e r i z e d   by  t h e   f a c t  

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

h o l l o w   p a r a l l e l e p i p e d   i s   p o s i t i o n e d   on  t h e   r e f r i g e r a t i n g  

a p p a r a t u s ,   by  t h e   f a c t   t h a t   on  t h e   s i d e   on  w h i c h   i t   i s  

p r o v i d e d   w i t h   w  f i x i n g   b r a c k e t   (15)  t h e r e   a r e   i n s e r t e d  

i n t o   t h e   a p p a r a t u s   an  u p p e r   e v a p o r a t o r   (3)  and  an  u p p e r  

b a c k   w a l l   (2)  u n t i l   a  p e r f e c t   c o n t a c t   b e t w e e n   t h e   s a i d  

u p p e r   b a c k   w a l l   (2)  and  t h e   s a i d   s e a l   (14)  i s   o b t a i n e d ,  

and  by  t h e   f a c t   t h a t   f r om  t h e   o p p o s i t e   s i d e   an  u p p e r  

d o o r   (4)  i s   i n s e r t e d   i n t o   t h e   a p p a r a t u s   in   s u c h   a  

way  t h a t   a l s o   b e t w e e n   t h e   u p p e r   d o o r   (4)  and  t h e   s a i d  

s e a l   (14)  t h e r e   i s   a  p e r f e c t   c o n t a c t .  

28.  A  p r o c e s s   f o r   t h e   r e a l i z a t i o n   of  a  



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

c o m p r i s i n g   a  c o m p r e s s o r   f o r   c o m p r e s s i n g   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   f o r   c o n d e n s i n g   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 m p r e s s o r ,   m e a n s   f o r   e x p a n d i n g  

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   a n d  

s u p p l y i n g   i t   to   a t   l e a s t   one  e v a p o r a t o r   m e a n s ,   a  r e t u r n  

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

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

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

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t   c o m p r i s e s   a  f i r s t  

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

(30)  and  an  i n n e r   s t r u c t u r e   (31)  in   t h e   f o r m   of   a  

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

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

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

s u p p o r t   means   (12)  i n t o   t h e   s a i d   g a p ;   a  t h i r d   p h a s e  

of  c o m p l e t e   a p p l i c a t i o n   of   two  s e a l s   ( 1 4 ) ,   p r o v i d e d  

w i t h   g r o o v e s   ( 2 4 ) ,   o n t o   t h e   r e s p e c t i v e   end  e d g e s  

of  t h e   s a i d   o u t e r   and  i n n e r   s t r u c t u r e s   (39,   3 1 ) ,  

i n t o   t h e   s a i d   g r o o v e s   (24)  t h e r e   h a v i n g   b e e n   p r e v i o u s l y  

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

c r e a t i n g   a  vacuum  in  t h e   s a i d   g a p .  

29.  A  p r o c e s s a c c o r d i n g   to   C l a i m   28,  c h a r a c t e r i z e d   b y  

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

and  i n n e r   s t r u c t u r e s   (30,   31)  a r e   r e c i p r o c a l l y  

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

of  p o s i t i o n i n g   r o l l e r s   (50 ,   5 1 ) .  



30.  A  p r o c e s s   a c c o r d i n g   to   C l a i m s   28  and  2 9 ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   i t   i s   a p p l i e d   t 0  

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

a p p a r a t u s   a c c o r d i n g   t o   one  of  t h e   C l a i m s   f r o m   1  t o   2 7 .  
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