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©  Improved  container  for  f  reezeable  liquids,  used  in  particular  for  extracting  heat  from  small  enclosures. 
The  invention  relates  to  an  improved  container  for  freez- 

able  liquids,  used  in  particular  for  extracting  heat  from  small 
enclosures. 

This  container  is  substantially  composed  of  more  than 
one  hollow  element,  which  may  have  a  parallelepided,  spher- 
ical,  or  any  other  geometrical  shape,  that  contain  the  freeze- 
able  liquid;  these  hollow  elements  are  connected  to  each 
other  by  non-rigid  connection  elements  so  that,  even  when 
the  liquid  is  frozen,  relative  movement  between  the  various 
hollow  elements  is  possible. 

The  container  may  be  included  in  ice-boxes  or  similar 
constructions,  or  may  be  itself  adapted  to  define  an  internal 
space  into  which  the  products  to  be  refrigerated  can  be 
inserted. 



The  p r e s e n t   i n v e n t i o n   c o n c e r n s   an  i m p r o v e d   c o n t a i n e r  

f o r   f r e e z e a b l e   l i q u i d s ,   u sed   in  p a r t i c u l a r   f o r   e x -  

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

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

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

c e l l s   u n t i l   t h e   l i q u i d   c o n t a i n e d   in  them  f r e e z e s .  

When  t he   f r e e z i n g   p r o c e s s   is   c o m p l e t e ,   t h e s e   a r e   t h e n  

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

f o r   e x a m p l e   i c e - b o x e s ,   or  bags   w i t h   i n s u l a t e d   c a s i n q s ,  

c o n t a i n i n g   p r o d u c t s   to  be  m a i n t a i n e d   at  a  low  t e m p e r a -  

t u r e .   The  l i q u i d   c o n t a i n e d   in  t h e   c o n t a i n e r s   m e l t s ,  

e x t r a c t i n g   h e a t   f rom  t he   s a i d   e n c l o s u r e ,   t h u s   k e e p i n g  

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

S u b s t a n t i a l l y ,   s u c h   c o n t a i n e r s   p e r f o r m   t he   same  f u n c -  

t i o n   of  " c o l d   a c c u m u l a t i o n "   t h a t   in  t h e   o ld   i c e - b o x e s  

was  p e r f o r m e d   by  t h e   i c e   i t s e l f .   They  p r e s e n t ,   h o w e v e r ,  

a  c o n s i d e r a b l e   a d v a n t a g e :   t he   m e l t e d   l i q u i d  d o e s   n o t  

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

w i t h i n   t he   c o n t a i n e r s .  

Such  c o n t a i n e r s   p r e s e n t   t he   p r o b l e m   t h a t   t h e i r   p l a c e m e n t  

w i t h i n   t h e   r e f r i g e r a t i o n   a r e a s ,   t h a t   as  n o t e d   above   c o n -  

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

r i g i d   form  i s   no t   e a s i l y   a d a p t e d   f o r   p l a c e m e n t   among  t h e  

p r o d u c t s .  



B e s i d e s   t h i s ,   more   t h a n   one  c o n t a i n e r   is   n e c e s s a r y  
to  r e f r i g e r a t e   t h e   p r o d u c t s   on  t h e i r   v a r i o u s   s i d e s .  

One  of  t h e   o b j e c t s   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  
e l i m i n a t e   t h e   p r o b l e m s   m e n t i o n e d   a b o v e ,   by  p r o v i d i n g  
an  i m p r o v e d   c o n t a i n e r   t h a t   can  be  e a s i l y   i n c l u d e d  

among  t h e   p r o d u c t s   to   be  r e f r i g e r a t e d ,   and  t h a t   a l l o w s  
t h e   v a r i o u s   s i d e s   of  t h e   p r o d u c t s   t h e m s e l v e s   to   b e  

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

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   p r o v i d e  

a  e a s i l y   and  e c o n o m i c a l l y   c o n s t r u c t e d   c o n t a i n e r .  

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   p r o v i d e  

a  c o n t a i n e r ,   t h e   u s e   of   w h i c h   does   no t   n e c e s s a r i l y  

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

l a t e d   c a s i n g s ,   s u c h   as  i c e - b o x e s ,   b a g s   w i t h   i n s u l a t e d  

c a s i n g s ,   e t c .  

T h e s e   and  o t h e r   o b j e c t s   t o o   a r e   p r o v i d e d   by  t h e   i n v e n -  

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

t h a t   i t   c o m p r i s e s :   more   t h a n   one  h o l l o w   e l e m e n t ,   c o n -  

t a i n i n g   t h e   l i q u i d ;  t h e   c a v i t i e s   n o t   b e i n g   i n t e r - c o m m u n -  

i c a t i n g ,   s i n c e   t h e y   a r e   c o n n e c t e d   to   e a c h   o t h e r   b y  

n o n - r i g i d   c o n n e c t i o n   e l e m e n t s .  

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

w i l l   e m e r g e   more   o b v i o u s l y   f rom  the   d e t a i l e d   d e s c r i p -  

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

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

p u r e l y   as  an  u n l i m i t e d   e x a m p l e   on  t he   a c c o m p a n y i n g  

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

The  c o n t a i n e r   i l l u s t r a t e d   in   F i g u r e   1  c o m p r i s e s   m o r e  

t h a n   one  h o l l o w   e l e m e n t   ( 1 ) ,   w i t h   a  n e a r l y   p a r a l l e l e -  



p i d e d   s h a p e ,   e a c h   one  c o n f i n i n g   l i q u i d   to  be  f r o z e n .  

The  e l e m e n t s   (1)  a r e   s e a l e d ,   and  t h e i r   c a v i t i e s   a r e   n o t  

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

e a c h   o t h e r   by  means   of  z i p p e r - t y p e   c o n n e c t i o n   e l e m e n t s ,  
f o r m e d   of  f l a t   s t r i p s   of  f l e x i b l e   m a t e r i a l .   N o r m a l l y ,  
such   c o n t a i n e r s   a r e   c o n s t r u c t e d   i n m o u l d e d   (or  o t h e r -  

w i s e   f o r m e d )   p l a s t i c   m a t e r i a l ,   so  t h a t   t he   s t r i p s   (2)  

a r e   made  of  t h e   same  m a t e r i a l   as  t h e   s i d e s   of  t he   h o l l o w  

e l e m e n t s   ( 1 ) .  

The  h o l l o w   e l e m e n t s   (1)  can   have   a  c y l i n d r i c a l   s h a p e  
( F i g u r e   2 ) ,  a  s p h e r i c a l   s h a p e   ( F i g u r e   3) ,   or  any  o t h e r  

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

In  t h e   e x a m p l e   of  F i g u r e   1 ) ,   t h e   c o n n e c t i o n   e l e m e n t s  

a r e   a r r a n g e d   to  p e r m i t   t h e   r o t a t i o n   of  one  h o l l o w   e l -  

ement   (1)  w i t h   r e s p e c t   to   t h e   o t h e r   e l e m e n t s   (1)  a r o u n d  

p a r a l l e l   a x e s ,   to   t h e   d e g r e e   t h a t   t he   s t r i p s   (2)  a r e  

p a r a l l e l .   H o w e v e r ,   i f   t h e   h o l l o w   e l e m e n t s   (1)  have   a  

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

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

n e c t e d   on  t h e i r   s l a n t e d   s i d e s ,   t he   s t r i p s   (2)  w o u l d  

no t   be  p a r a l l e l ,   a n d . t h e   r o t a t i o n   a r o u n d   t he   a x e s  

wou ld   be  in  t h e   d i r e c t i o n   of  t he   s t r i p s   t h e m s e l v e s .  

In  t h e   e x a m p l e   o f - F i g u r e   2 ) ,   t he   c o n n e c t i o n   e l e m e n t s  

a re   a r r a n g e d   to   p e r m i t   t h e   r o t a t i o n   of  one  h o l l o w   e l -  

ement   (1)  w i t h   r e s p e c t   to   t h e   o t h e r   e l e m e n t s   (1 ) ,   a -  

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

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

t w i s t e d .  

In  t he   e x a m p l e   i l l u s t r a t e d   in  F i g u r e   3) ,   t he   c o n n e c t i o n  

e l e m e n t s   a r e   f o r m e d   of  b a r s   (3 ) ,   c o m p o s e d   of  f l e x i b l e  



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

e l e m e n t s ,   so  as  to   fo rm  a  " c h a i n "   of  h o l l o w   e l e m e n t s .  

Wi th   such   an  a r r a n g e m e n t ,   t h e   r o t a t i o n   of  one  h o l l o w  

e l e m e n t   w i t h   r e s p e c t  t o   t h e   o t h e r s   can   t a k e   p l a c e  
a r o u n d   any  a x e s .   When,  a f t e r   h a v i n g   l e f t   t h e s e   c o n t a i n -  

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

t h e   c o n t a i n e r s   w i l l   be  u s e d   to  r e f r i g e r a t e   an  i c e - b o x ,  

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

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

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

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

of  i s   f l e x i b l e .   The  e l e m e n t s   t h a t   c o n n e c t   t h e   h o l l o w  

e l e m e n t s   do  p e r m i t ,   h o w e v e r ,   t h e   h o l l o w   e l e m e n t s   t h e m -  

s e l v e s   to   r o t a t e   among  t h e m s e l v e s ,   a l l o w i n g   f o r   t h e  

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

i c e - b o x .   For   e x a m p l e ,   t h e y   can  be  w r a p p e d   a r o u n d   t h e  

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

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

The  q u a n t i t y   of  l i q u i d   c o n t a i n e d   in   t h e   c o n t a i n e r  

can  be  much  g r e a t e r   t h a n  t h a t   c o n t a i n e d   in  n o r m a l  

c o n t a i n e r s ,   so  t h a t   t h e i r   " r e f r i g e r a t i n g   e f f e c t "   i s  

i n c r e a s e d ,   to   t h e   e x t e n t   t h a t   i t   i s   p o s s i b l e   t o . p r o -  

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

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

s u r e   to  be  r e f r i g e r a t e d   can   be  a r r a n g e d   to   f i l l   up  t h e  

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

a b o v e .  

I t   i s   a l s o   p o s s i b l e   to   c o n s t r u c t   t h e   c o n t a i n e r s   i n  

q u e s t i o n   so  t h a t   a l l   t h e   h a l f - s h e l l s   of  t h e   h o l l o w  

e l e m e n t s   (1)  f o u n d   on  t h e   same  s i d e   w i t h   r e s p e c t   to  a  

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

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



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

m a t e r i a l .   In  t h i s   way,  i f   we  c o n s i d e r   r o t a t i n g ,   f o r  

e x a m p l e ,   t h e   h o l l o w   e l e m e n t s   of  t he   c o n t a i n e r   as  i n  

F i g u r e   1) ,   in  such   a  way  to   form  a  c l o s e d   s u r f a c e ,  
t h e   e x t e r n a l   p a r t   b e i n g   made  up  of  t h e   h a l f - s h e l l s  

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

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

t h e r m i c a l l y   i n s u l a t e d   by  t he   m a t e r i a l   t h a t   makes  u p  
t h e   e x t e r n a l   zone   of  t h e   c o n t a i n e r .   C u r v e d   in  t h i s  

way,  t h e   c o n t a i n e r   can  be  i n s e r t e d   i n t o   any  o t h e r  

c o n t a i n e r ,   f o r   e x a m p l e   a  p l a s t i c   bag ,   or  a  bag  of  a n y  
o t h e r   t y p e ,   p e r m i t t i n g   a  s u f f i c i e n t   r e f r i g e r a t i n g   e f f e c t  

on  t h e   p r o d u c t s   c o n t a i n e d   w i t h i n   i t .   T h i s   o c c u r s   i f  

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

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

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

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

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

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

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

s u c h   as  t he   a b o v e - m e n t i o n e d   p l a s t i c   b a g s   or  bags   of  a n y  

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

e f f e c t   has   a  s h o r t e r   d u r a t i o n .   The  c o n t a i n e r s   in  q u e s -  

t i o n   can  t h e m s e l v e s   make  up  t he   s i d e s   of  a  c a s i n g   i n t o  

w h i c h   t h e   p r o d u c t s   to  be  r e f r i g e r a t e d   may  be  i n s e r t e d ;  

t h e s e   can  be  m o l d e d   i n t o   a  s a c k - l i k e . s h a p e ,   w i t h   h a n d l e s  

a t t a c h e d   to  f a c i l i t a t e   g r i p p i n g .   When  no t   used   t o  

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

v a r i o u s   ways  in  o r d e r   to  o c c u p y   a  v e r y   l i m i t e d   s p a c e ,  

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

ment   b e t w e e n   one  e l e m e n t   and  t he   n e x t .  



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

d e s c r i b e d   can  be  u s e d   f o r   t h e r a p e u t i c   p u r p o s e s ,   f o r  

e x a m p l e   in  p l a c e   of  a  n o r m a l   i c e - p a c k ,  i n   c o n t r a s t   t o  

w h i c h   t h e   i n v e n t i o n   h e r e i n   d e s c r i b e d   c a r r i e s   t h e  

a d v a n t a g e   of  b e i n g   more   e a s i l y   w r a p p e d   a r o u n d   t h a t   p a r t  
of  t h e   a n a t o m y   to  be  c o o l e d .  

I t   i s   l i k e w i s e   e v i d e n t   t h a t ,   in  a d d i t i o n  t o   c o o l i n g   t h e  

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

same  l i q u i d ,   t h u s   m a k i n g   u s e   of  t h e   c o n t a i n e r  a s   an  a c c -  

u m u l a t o r   of  h e a t .  

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

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

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

e l e m e n t s   and  h o l l o w   e l e m e n t s   can  be  a r r a n g e d   in  v a r i o u s  

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

as  h o l l o w   e l e m e n t s   of  a  d i f f e r e n t   s h a p e   can  be  u s e d ,  

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

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

as  c l a i m e d   on  t h e   f o l l o w i n g   p a g e .  



1)  I m p r o v e d   c o n t a i n e r   f o r   f r e e z e a b l e   l i q u i d s ,   u s e d   i n  

p a r t i c u l a r   f o r   e x t r a c t i n g   h e a t   f rom  s m a l l   e n c l o s u r e s ,  
e s s e n t i a l   f e a t u r e s   of  w h i c h   a r e   t h a t   i t   c o m p r i s e s :  
more   t h a n   one  h o l l o w   e l e m e n t   (1 ) ,   w h i c h   s e r v e   t o  
c o n t a i n   t h e   l i q u i d ,   t h e   c a v i t i e s   of  w h i c h   a r e   n o t  

i n t e r - c o m m u n i c a t i n g ,   s a i d   h o l l o w   e l e m e n t s   b e i n g   c o n -  
n e c t e d   by  n o n - r i g i d   c o n n e c t i o n   e l e m e n t s .  

2)  C o n t a i n e r   a c c o r d i n g   to  t he   p r e c e e d i n g   C l a i m ,   e s s e n -  
t i a l   f e a t u r e s   of  w h i c h   a r e   t h a t   t he   s a i d   c o n n e c t i o n  

e l e m e n t s   a r e   f o r m e d   of  z i p p e r - t y p e   e l e m e n t s .  

3)  C o n t a i n e r   a c c o r d i n g   to   C l a i m   1) ,   e s s e n t i a l   f e a t u r e s  

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

by  s t r i p s   of  f l e x i b l e   m a t e r i a l   ( 2 ) ,   w h i c h   a r e   c o n n e c t e d  

a t   t h e i r   e d g e s   to   t h e   s a i d   h o l l o w   e l e m e n t s .  

4)  C o n t a i n e r   a c c o r d i n g   to   C l a i m   1) ,   e s s e n t i a l   f e a t u r e s  

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

by  b a r s   of  f l e x i b l e   m a t e r i a l   ( 3 ) ,   w h i c h   a r e   c o n n e c t e d  

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

5)  C o n t a i n e r   a c c o r d i n g   to   C l a i m   1) ,   e s s e n t i a l   f e a t u r e s  

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

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

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

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

t r a n s m i s s i o n .  

6)  C o n t a i n e r   a c c o r d i n g   to   C l a i m   1) ,   e s s e n t i a l   f e a t u r e s  

of  w h i c h   a r e   t h a t   t h e   s a i d   h o l l o w   e l e m e n t s   (1)  a r e  

c o n n e c t e d   to   e a c h   o t h e r ,   and  a r r a n g e d   in  s u c h   a  way  

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

p r o d u c t s   to   be  r e f r i g e r a t e d .  
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