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©  Refrigerator. 

©  A  refrigerator  comprises  a  cold  storage  box  (2)  and  a 
cooling  unit  (1)  both  of  which  may  be  separated  from  each 
other  and  may  be  coupled  by  clamp  means  (3).  The  cooling 
unit  (1)  are  provided  with  a  cold  air  outlet  (26)  and  a  cold  air 
inlet  (27)  which  are,  respectively,  capable  of  being  sealingly 
engaged  with  communication  holes  (33)  and  (34)  of  the  cold 
storage  box  (2).  A  cooler  (24)  of  the  cooling  unit  (1)  is 
surrounded  by  an  insulating  case  (23)  except  for  a  motor 
(25b)  for  rotating  a  cold  air  feeding  (25a)  fan  which  serves  to 
forcibly  supply  cold  air  to  the  cold  storage  box  (2).  An 
inverter  (8)  is  provided  in  the  cooling  unit  (1)  so  that  either 
alternating  current  or  direct  current  source  may  readily  be 
used  for  the  refrigerator. 
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BACKGROUND  OF  THE  INVENTION 

FILED  OF  THE  INVENTION 

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

p a r t i c u l a r l y ,   to  a  r e f r i g e r a t o r   w i t h   a  c o l d   box  f o r  

s t o r a g e   of  s u b s t a n c e s   to  be  c o o l e d   and  a  c o o l i n g   u n i t  

h a v i n g   a  c o o l i n g   s y s t e m ,   in  w h i c h   t h e   c o l d   box  and  t h e  

c o o l i n g   u n i t   may  r e a d i l y   be  s e p a r a t e d   f rom  e a c h   o t h e r .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  t he   d r a w i n g s :  

F i g .   1  is  a  s i d e   e l e v a t i o n a l   v i ew  of  a  p r i o r  

a r t   r e f r i g e r a t o r   f o r   b e i n g   m o u n t e d   on  a u t o m o t i v e  

v e h i c l e s ;  

F i g .   2  is  a  p e r s p e c t i v e   v i ew  of  a  c o o l i n g   u n i t  

of  t he   r e f r i g e r a t o r   shown  in  F i g .   1 ;  

F i g .   3  is  a  p l a n   v iew  of  t h e   c o l d   s t o r a g e   b o x  

of  t he   r e f r i g e r a t o r ,   s h o w i n g   a  s t a t e   in  w h i c h   the   c o v e r  

of  the   c o l d   s t o r a g e   box  is  o p e n e d ;  

F i g s   4  t h r o u g h   8  a re   v a r i o u s   v i e w s   s h o w i n g  

one  e m b o d i m e n t   of  t he   i n v e n t i o n ;  

F i g .   4  is  a  p e r s p e c t i v e   v iew  of  a  r e f r i g e r a t o r  

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

F i g .   5  is  a  p e r s p e c t i v e   v iew  s h o w i n g   a  s t a t e  



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

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

F i g .   6  is   a  c r o s s - s e c t i o n a l   v iew  t a k e n   a l o n g  

t h e   l i n e   V I - V I   of  F i g .   5 ;  

F i g .   7  is   a  c r o s s - s e c t i o n a l   v i ew  t a k e n   a l o n g  

t h e   l i n e   V I I - V I I   of  F i g .   4;  a n d  

F i g .   8  i s   a  c i r c u i t   d i a g r a m   f o r   t h e  

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

DESCRIPTION  OF  THE  PRIOR  ART 

An  a u t o m o t i v e   r e f r i g e r a t o r   of  t he   p r i o r   a r t  

w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   1  t h r o u g h  

3.  F i g .   1  shows   an  e n t i r e   s t r u c t u r e   t h e r e o f .   A  c o o l i n g  

u n i t   51  c o m p r i s e s   a  c o n d e n s e r   55,  a  c o m p r e s s o r   ( n o t  

s h o w n )   and  a  c o o l e r   54.  A  c o l d   s t o r a g e   box  52  c o m p r i s e s  

a  box  body  56  and  an  o p e n i n g / c l o s i n g   c o v e r   57.  T h e  

c o o l i n g   u n i t   51  and  t h e   c o l d   s t o r a g e   box  52  a r e   c o u p l e d  

to   e a c h   o t h e r   by  c l a m p   means  53.  By  r e l e a s i n g   t he   c l a m p  

m e a n s ,   t h e   two  u n i t s   51  and  52  a r e   s e p a r a t e d   f rom  e a c h  

o t h e r .   The  c o o l i n g   u n i t   51  s e p a r a t e d   f rom  t he   c o l d  

s t o r a g e   box  52  i s ,   as  shown  in  F i g .   2,  c o m p o s e d   of  a  

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

and  a  d i r e c t   c o o l i n g   t y p e   c o o l e r   54  w h i c h   is  i n d e p e n -  

d e n t l y   f o r m e d   and  i s   to  be  l o c a t e d   in  t he   c o l d   s t o r a g e  

box  52  upon  t h e   c o u p l i n g .   The  c o o l e r   54  is  l a r g e   i n  

s i z e   in  t h e   f o rm  of  an  L - s h a p e   in  c r o s s   s e c t i o n ,   w h i c h  

i s   s u b s t a n t i a l l y   t h e   same  as  t he   c o l d   s t o r a g e   box  52  i n  



w i d t h   and  h e i g h t .   For   use   as  a  r e f r i g e r a t o r ,   t h e  

c o o l i n g   u n i t   51  is  c o u p l e d   and  f i x e d   to   t h e   c o l d   s t o r a g e  

box  52  so  t h a t   t h e   c o o l e r   54  is  l o c a t e d   in  a  p r e d e t e r -  

m i n e d   p o s i t i o n   in  t h e   c o l d   s t o r a g e   box  52,  and  t h e  

c o o l i n g   u n i t   51  is   o p e r a t e d   by  a  D.C.  p o w e r   ( f o r  

e x a m p l e ,   12V)  of  t h e   a u t o m o t i v e   v e h i c l e .   Wi th   s u c h   a  

c o n s t r u c t i o n ,   in  c a s e   t h a t   t h e   c o o l e r   54  i s   m o u n t e d   i n  

t h e   c o l d   s t o r a g e   box  52,   t h e   c o o l i n g   u n i t   51  w h i c h   i s  

v e r y   h e a v y   as  a  w h o l e   mus t   be  l i f t e d   a f t e r   o p e n i n g   t h e  

c o v e r   57  of  t he   c o l d   s t o r a g e   box  52  and  be  i n s e r t e d   i n t o  

t h e   c o l d   s t o r a g e   box  52  f rom  t he   u p p e r   s i d e .   A l s o   i n  

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

t h e   o p p o s i t e   o p e r a t i o n s   a r e   r e q u i r e d .   I t   is   t h e r e f o r e  

v e r y   i n c o n v e n i e n t   in  a  r e s t r i c t i v e   s p a c e   s u c h   as  t h e  

p a s s e n g e r   room  of  a  v e h i c l e   and  t h e   l i k e .   A l s o ,   s i n c e  

t h e   c o o l i n g   of  t he   c o l d   s t o r a g e   box  52  is  c a r r i e d   o u t   b y  

a  d i r e c t   c o o l i n g   w i t h   t he   c o o l e r   54,  t he   i n t e r i o r   of  t h e  

c o l d   s t o r a g e   box  52  is   c o o l e d   by  a  n a t u r a l   c o n v e c t i o n .  

T h e r e f o r e ,   t he   c o o l i n g   s p e e d   is  low  and  a  t e m p e r a t u r e  

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

c e n t   to  t he   c o o l e r   54  and  a  p a r t   f a r   f rom  t he   c o o l e r   i s  

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

l o c a t i o n   of  e ach   p a r t   of  t he   s t o r a g e   s u b s t a n c e .   A  l o n g  

p e r i o d   o p e r a t i o n   is  r e q u i r e d   f o r   m a k i n g   t h e   t e m p e r a t u r e  

d i f f e r e n c e   s m a l l .   A l s o ,   i t   is  i m p o s s i b l e   to  c o o l   t h e  

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

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



a r e   i n h e r e n t   to  t h e   r e f r i g e r a t o r   of  t he   p r i o r   a r t .  

F u r t h e r m o r e ,   s i n c e   t he   c o o l e r   54  of  t he   c o o l i n g   u n i t   51  

s e p a r a t e d   f r o m   t h e   c o l d   s t o r a g e   box  is  e x p o s e d   to  t h e  

o u t s i d e ,   t h e r e   is   a  f e a r   t h a t   d r o p s   of  dew  w o u l d   b e  

l e a k e d   or   t h e   c o n n e c t i n g   p o r t i o n   of  t h e   c o o l e r   54  w o u l d  

be  a c c i d e n t a l l y   d a m a g e d .   S i n c e   t h e   r e f r i g e r a t o r   i s  

o p e r a t e d   o n l y   by  t h e   D.C.  p o w e r ,   in  t h e   c a s e   t h a t   t h e  

s u b s t a n c e s   to   be  c o o l e d   a r e   c o o l e d   in  a d v a n c e   a t   h o m e ,  

i t   is   d i s a d v a n t a g e o u s   t h a t   a n o t h e r   D.C.  p o w e r   s o u r c e  

u n i t   m u s t   be  u s e d .  

SUMMARY  OF  THE  INVENTION 

A  p r i m a r y   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o -  

v i d e   a  r e f r i g e r a t o r   in  w h i c h   a  c o l d   s t o r a g e   box  may  b e  

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

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

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

s u b s t a n c e   to   be  c o o l e d   is  made  s m a l l   w i t h o u t   f e a r s   t h a t  

d r o p s   of  dew  w o u l d   be  o c c u r   o u t   of  a  c o o l e r   of  t h e  

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

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

c o l d   s t o r a g e   box ,   and  in  w h i c h   e i t h e r   D.C.  s o u r c e   o r  

A.C.   s o u r c e   may  r e a d i l y   be  u s e d .  

T h i s   and  o t h e r   o b j e c t s   of  t he   i n v e n t i o n   a r e  

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

s t o r a g e   box  2  in  w h i c h   a  s u b s t a n c e   to  be  c o o l e d   i s  

e n c a s e d ,   a  c o o l i n g   u n i t   1  h a v i n g   a  r e f r i g e r a t i n g   c y c l e ,  



and  a  c l a m p   means   3  f o r   d e t a c h a b l y   c o u p l i n g   t he   c o l d  

s t o r a g e   box  and  t h e   c o o l i n g   u n i t   to  e a c h   o t h e r ,   t h e  

r e f r i g e r a t o r   b e i n g   c h a r a c t e r i z e d   by  t he   c o o l i n g   u n i t   1 

i n c o r p o r a t i n g   a  c o o l e r   24,  a  r a d i a t o r   30  and  a  

c o m p r e s s o r   22,  t h e   c o o l i n g   u n i t   1  f u r t h e r   c o m p r i s i n g   a n  

i n s u l a t i n g   c a s e   23  e n c a s i n g   t h e r e i n   t he   c o o l e r   24  and  a  

f a n   25a ,   c o m m u n i c a t i o n   h o l e s   33  and  34  b e i n g   p r o v i d e d   i n  

a  s i d e   s u r f a c e   of  t h e   c o l d   s t o r a g e   box  2  so  as  to  c o m -  

m u n i c a t e   w i t h   a  c o l d   a i r   o u t l e t   26  of  t h e   i n s u l a t i n g  

c a s e   23  and  a  c o l d   a i r   i n l e t   27  t h e r e o f ,   and  a  c o o l i n g  

s y s t e m   6  c o n n e c t e d   to  a  b a t t e r y   t h r o u g h   an  i n v e r t e r   8 

f o r   c h a n g i n g   D.C.   v o l t a g e   to   A.C.   v o l t a g e   and  c o n n e c t o r  

t e r m i n a l s   3 8 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

One  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   4  t h r o u g h   8.  A 

c o o l i n g   u n i t   1  c o m p r i s e s   means   f o r   c o n s t i t u t i n g   a  r e f r i -  

g e r a t i n g   c y c l e ,   a i r   f e e d i n g   m e a n s ,   c o n t r o l l i n g   means   a n d  

t h e   l i k e .   A  c o l d   s t o r a g e   box  2  in  w h i c h   a  s u b s t a n c e   t o  

be  c o o l e d   is  e n c a s e d   is  c o m p o s e d   of  a  box  body  2a  and  a n  

o p e n i n g / c l o s i n g   c o v e r   2b.  The  c o o l i n g   u n i t   1  and  t h e  

c o l d   s t o r a g e   box  2  a r e   c o u p l e d   to  e a c h   o t h e r   by  c l a m p  

means   3,  and  by  r e l e a s i n g   t he   c l a m p   means   3,  t h e y   a r e  

s e p a r a t e d   as  shown  in  F i g .   5.  The  c o o l i n g   u n i t   1  i s  

c o n s t r u c t e d   as  f o l l o w s .   An  A.C.   c o m p r e s s o r   22  i s  

m o u n t e d   on  a  b a s e   21.  A  c o o l e r   24  and  a  fan   25a  a r e  



s u r r o u n d e d   by  an  i n s u l a t i n g   c a s e   23  made  of  i n s u l a t i n g  

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

r e s i n .   The  i n s u l a t i n g   c a s e   23  is  m o u n t e d   on  the   b a s e   21  

w i t h   an  A.C.   m o t o r   25b  f o r   f e e d i n g   a i r   o u t s i d e   t h e   i n s u -  

l a t i n g   c a s e .   An  a i r   f e e d i n g   means   25  is   c o m p o s e d   of  t h e  

f a n   25a  and  t h e   m o t o r   25b.   An  i n v e r t e r   8  f o r   b o o s t i n g   a  

D.C.   low  v o l t a g e   ( f o r   e x a m p l e   12V)  to   a  c o m m e r t i a l l y  

a v a i l a b l e   p o w e r   A.C.   v o l t a g e   ( f o r   e x a m p l e ,   100V)  i s  

s e p a r a t e d   i n t o   a  s i g n a l   p o r t i o n   8a  f o r   c o n v e r t i n g   a  

d i r e c t   c u r r e n t   to   an  a l t e r n a t i n g   c u r r e n t   and  an  o u t p u t  

p o r t i o n   8b  f o r   b o o s t i n g   t h e   v o l t a g e   and  is   m o u n t e d   on  a n  

i n v e r t e d   L - s h a p e d   m o u n t i n g   p l a t e   8c.  The  o u t p u t   p o r t i o n  

8b  is   l o c a t e d   on  a  c o r n e r   s t e p p e d   p o r t i o n   23a  of  t h e  

i n s u l a t i n g   c a s e   23.  A  r a d i a t o r   30  is  a r r a n g e d   on  t h e  

b a s e   21  s u b s t a n t i a l l y   in  t he   fo rm  of  a  U - s h a p e   as  v i e w e d  

f r o m   t h e   u p p e r   s i d e   so  as  to  s u r r o u n d   the   c o m p r e s s o r   2 2 ,  

t h e   i n s u l a t i n g   c a s e   23  and  t he   i n v e r t o r   8.  A  back   p l a t e  

29  is   f o r m e d   in  a  U - s h a p e   and  a r r a n g e d   so  as  to  be  c o n -  

n e c t e d   to  f r e e   edge   p o r t i o n s   of  t he   r a d i a t o r   30.  In  t h e  

i n s u l a t i n g   c a s e   23,   t h e r e   a r e   f o r m e d   a  c o l d   a i r   o u t l e t  

26  and  a  c o l d   a i r   i n l e t   27  f o r   f o r c i b l y   f e e d i n g   c o l d  

a i r ,   h e a t - e x c h a n g e d   in  t h e   c o o l e r   24,  i n t o   t he   c o l d  

s t o r a g e   box  2  by  means   of  t he   a i r   f e e d i n g   means  25.  T h e  

o u t l e t   26  and  t h e   i n l e t   27  a r e   e x t e n d i n g   f rom  t he   b a c k  

p l a t e   29.  A n n u l a r   i n s u l a t o r s   29a  a r e   a t t a c h e d   to  t h e  

o u t e r   p e r i p h e r y   of  t h e   back   p l a t e   29  a r o u n d   t h e   o u t l e t  

26  and  t h e   i n l e t   27.  On  an  u p p e r   p o r t i o n   of  t he   c o o l i n g  



u n i t   1,  t h e r e   is   p r o v i d e d   an  u p p e r   p l a t e   32  h a v i n g   a  

g r i p   31  in  t h e   m i d d l e   p o r t i o n   on  the   u p p e r   s u r f a c e   a n d  

c o u p l i n g s   32a  and  32b  on  a  f r o n t   f l a n g e d   p o r t i o n  a n d   a  

r e a r   f l a n g e d   p o r t i o n .   In  the   c o l d   s t o r a g e   box  2,  t h e r e  

a r e   f o r m e d   c o m m u n i c a t i o n   h o l e s   33  and  34  l o c a t e d   i n  

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

26  and  27  of  t h e   c o o l i n g   u n i t   1  and  c o m m u n i c a t i n g  

t h e r e w i t h   upon   t h e   c o u p l i n g .   When  t he   c o o l i n g   u n i t   1  i s  

c o u p l e d   to  t h e   c o l d   s t o r a g e   box  2,  c y l i n d r i c a l   p o r t i o n s  

of  t he   c o l d   a i r   o u t l e t   26  a n d  i n l e t   27  a r e   e n g a g e d   w i t h  

t h e   c o m m u n i c a t i o n   h o l e s   33  and  34  of  t h e   c o l d   s t o r a g e  

box  2  and  t h e   a d j a c e n t   p o r t i o n s   to  t he   e n g a g e m e n t s   a r e  

s e a l e d   by  c o m p r e s s i o n   of  the   a n n u l a r   i n s u l a t o r s   2 9 a  

a t t a c h e d   to  t h e   b a c k   p l a t e   29.  I n s u l a t i n g   c a p s   35  a n d  

36  a r e   m o u n t e d   on  t h e   c o m m u n i c a t i o n   p a s s a g e s   33  and  34 

f o r   p r e v e n t i n g   l e a k a g e   of  c o o l i n g   a i r   f rom  the   c o l d  

s t o r a g e   box  2  in  t h e   c a s e   t h a t   t he   c o l d   s t o r a g e   box  2 

c o o l e d   by  t h e   c o o l i n g   u n i t   1  is  u s e d   i n d e p e n d e n t l y   o f  

t he   c o o l i n g   u n i t   1.  In  F i g .   5,  one  i n s u l a t i n g   cap  35  i s  

moun td   on  t h e   h o l e   33.  Upon  c o o l i n g   in  a  n o r m a l   o p e r a -  

t i o n ,   t he   i n s u l a t i n g   c a p s   35  and  36  a r e   to  be  r e c e i v e d  

in  r e c e i v i n g   p o r t i o n s   35a  and  36a .   R e f e r e n c e   n u m e r a l   37  

d e n o t e s   a  s h o u l d e r   b e l t .  

F i g .   8  shows   a  power   s u p p l y   c i r c u i t   f o r   t h e  

a u t o m o t i v e   r e f r i g e r a t o r .   The  i n v e r t e r   c i r c u i t   5  f u n c -  

t i o n s   to  c o n v e r t   i n t o   an  A.C.  c o m m e r t i a l   v o l t a g e   ( e . g . ,  

100V)  a  s u p p l y   v o l t a g e   i n p u t t e d   to  t e r m i n a l s   a  and  b 



f rom  a  D.C.   p o w e r   ( e . g . ,   24V)  of  a  t r u c k ,   a  b u s ,   a  

c r u i s e r   and  t h e   l i k e   or  a  D.C.  p o w e r   ( e . g . ,   12V)  of  a  

p a s s e n g e r   c a r   w h i l e   b o o s t i n g   t he   l a t t e r   v o l t a g e .   T h e  

i n v e r t o r   c i r c u i t   is   a d a p t e d   to  be  c o n n e c t e d   to  t h e  

r e f r i g e r a t i n g   s y s t e m   6  t h r o u g h   c o n e c t o r   t e r m i n a l s   3 8 .  

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

t i a l l y   a v a i l a b l e   A.C.   v o l t a g e   ( e . g . ,   100V)  a r e   c o n n e c t e d  

to   t h e   r e f r i g e r a t i n g   s y s t e m   6  t h r o u g h   t h e   c o n e c t o r   t e r -  

m i n a l s   3 8 .  

Wi th   s u c h   a  c o n s t r u c t i o n ,   t he   c o l d   a i r   i s   f e d  

t h r o u g h   t h e   c o l d   a i r   o u t l e t   26  i n t o   t h e   c o l d   s t o r a g e   b o x  

2  by  t h e   f a n   25a  of  t he   a i r   f e e d i n g   means   25  to  t h e r e b y  

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

s u b s t a n c e   i s   r e t u r n e d   f r o m   t he   c o l d   a i r   i n l e t   27  b a c k   t o  

t h e   c o o l e r   24  and  is   c o o l e d   a g a i n .   T h u s ,   s i n c e   t h e  

c o o l i n g   u n i t   1  s e r v e s   to  f o r c i b l y   r e c i r c u l a t e   t h e   c o l d  

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

c o o l i n g   s p e e d   of  t he   s u b s t a n c e   in  the   c o l d   s t o r a g e   box  2 

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

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

to  t he   p o s i t i o n   of  t he   s u b s t a n c e   may  be  made  s m a l l .  

F u r t h e r m o r e ,   s i n c e   o n l y   t h e   f an   25a  of  t he   a i r   f e e d  

means   25  is   e n c a s e d   in  t h e   i n s u l a t i n g   c a s e   23  

s u r r o u n d i n g   t he   c o o l e r   24  and  t h e   m o t o r   25b  f o r   a i r  

f e e d i n g   i s   d i s p o s e d   o u t s i d e   of  t h e   i n s u l a t i n g   c a s e   2 3 ,  

t h e   i n v a s i o n   of  h e a t   f rom  t h e   o u t s i d e   is  s m a l l   t o  

e n h a n c e   t h e   e f f i c i e n c y .   A l s o ,   in  the   c o u p l i n g   b e t w e e n  



t h e   c o o l i n g   u n i t   1  and  the   c o l d   s t o r a g e   box  2,  s i n c e   t h e  

c y l i n d r i c a l   p o r t i o n s   of  t he   c o l d   a i r   o u t l e t   26  and  i n l e t  

27  of  t h e   c o o l i n g   u n i t   1  a r e   e n g a g e d   w i t h   t he   c o m -  

m u n i c a t i o n   h o l e s   33  and  34  of  t he   c o l d   s t o r a g e   box  2  i n  

t h e   l a t e r a l   d i r e c t i o n   and  t h e n ,   t he   c o u p l i n g   t h e r e b e t -  

ween  is   l o c k e d   by  t h e   c l a m p   means   3,  t he   m a n u a l   o p e r a -  

t i o n   t h e r e f o r   may  be  e x t r e m e l y   s i m p l i f i e d .   In  t h i s  

c a s e ,   t he   c o u p l i n g   p o r t i o n s   b e t w e e n   the   c o o l i n g   u n i t   1 

and  t h e   c o l d   s t o r a g e   box  2  a r e   s e a l e d   by  the   i n s u l a t o r s  

29a ,   t he   l e a k a g e   of  c o l d   a i r   t h e r e f r o m   is  v e r y   s m a l l .  

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

means   3  is  r e l e a s e d   and  t h e   c o o l i n g   u n i t   1  is  s e p a r a t e d  

f r o m   t h e   c o o l i n g   u n i t   2,  t he   c o o l e r   24  is  no t   e x p o s e d  

o u t s i d e .   The  l e a k a g e   of  dew  may  be  p r e v e n t e d   and  t h e  

damage   of  t he   c o o l e r   24  may  be  a l s o   p r e v e n t e d .   In  c a s e  

t h a t   t h e   c o l d   s t o r a g e   box  2  s e p a r a t e d   f rom  t he   c o o l i n g  

u n i t   1  is  c a r r i e d ,   by  m o u n t i n g   the   i n s u l a t i n g   c a p s   35  

and  36  on  t he   c o m m u n i c a t i o n   h o l e s   33  and  34  of  t h e   c o l d  

s t o r a g e   box  2,  t he   l e a k a g e   of  c o l d   a i r   may  be  p r e v e n t e d .  

A l s o   in  t h i s   c a s e ,   t he   a b i l i t y   to  keep   c o l d   t he   c o l d  

s t o r a g e   box  2  is  i m p r o v e d .   On  t he   o t h e r   h a n d ,   s i n c e   t h e  

e l e c t r i c   e n e r g y   is  s u p p l i e d   f rom  t he   t e r m i n a l s   a  and  b  

f o r   t h e   D.C.  power   of  t he   a u t o m o t i v e   v e h i c l e   or  t h e   l i k e  

and  i t   is  c o n v e r t e d   i n t o   t he   c o m m e r t i a l l y   a v a i l a b l e   A . C .  

v o l t a g e   t h r o u g h   the   i n v e r t e r   c i r c u i t   5  and  s u p p l i e d   t o  

t h e   r e f r i g e r a t i n g   s y s t e m   6  f o r   t he   c o m m e r t i a l   v o l t a g e ,  

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



f r o m   t h e   p o w e r   t e r m i n a l s   c  and  d  f o r   t he   d o m e s t i c   A . C .  

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

38,   t h e   r e f r i g e r a t o r   is   v e r y   c o n v e n i e n t   f o r   b o t h   D . C .  

and  A.C.   o p e r a t i o n s .   In  a d d i t i o n ,   t he   A.C.  c o m m e r t i a l  

v o l t a g e   may  be  s u p p l i e d   to   t h e   r e f r i g e r a t i n g   s y s t e m   6 .  

T h e r e f o r e ,   i t   is   u n n e c e s s a r y   to  e m p l o y   and  m a n u f a c t u r e  

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

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

may  be  u s e d   in  t h e   r e f r i g e r a t i n g   s y s t e m .  

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

i n v e n t i o n ,   s i n c e   w i t h o u t   l i f t i n g   t he   c o o l i n g   u n i t ,   t h e  

c o l d   s t o r a g e   box  may  be  s e p a r a t e d   s i m p l y   in  t he   l a t e r a l  

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

to   h a n d l e   t h e   r e f r i g e r a t o r .   A l s o ,   s i n c e   the   c o l d   a i r   i s  

f o r c i b l y   r e c i r c u l a t e d   in  t h e   c o l d   s t o r a g e   box ,   t h e  

c o o l i n g   s p e e d   is   e x t r e m e l y   i n c r e a s e d   so  t h a t   t h e   t e m -  

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

s u b s t a n c e   to   be  c o o l e d   may  be  r e d u c e d .   F u r t h e r m o r e ,  

s i n c e   t h e   c o o l e r   is   n o t   e x p o s e d   o u t s i d e ,   t h e r e   is  n o  

f e a r   t h a t   t h e   dew  w o u l d   be  l e a k e d   to  t h e   o u t s i d e   and  t h e  

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

t h e   r e f r i g e r a t o r   may  r e a d i l y   be  o p e r a t e d   by  e i t h e r   D . C .  

s o u r c e   or  A.C.   s o u r c e ,   g e n e r a l l y   d e s i g n e d   A.C.  p o w e r  

i n s t r u m e n t s   may  be  u s e d   in  t he   c o o l i n g   s y s t e m .  



1.  A  r e f r i g e r a t o r   c o m p r i s i n g   a  c o l d   s t o r a g e   b o x  

(2)  in  w h i c h   a  s u b s t a n c e   to  be  c o o l e d   is  e n c a s e d ,   a  

c o o l i n g   u n i t   (1)  h a v i n g   a  r e f r i g e r a t i n g   c y c l e ,   and  a  

c l a m p   (3)  means   f o r   d e t a c h a b l y   c o u p l i n g   s a i d   c o l d  

s t o r a g e   box  and  s a i d   c o o l i n g   u n i t   to  e a c h   o t h e r :   c a r a c -  

t e r i z e d   by  s a i d   c o o l i n g   u n i t   (1)  i n c o r p o r a t i n g   a  c o o l e r  

( 2 4 ) ,   a  r a d i a t o r   (30)   and  a  c o m p r e s s o r   ( 2 2 ) ;   s a i d  

c o o l i n g   u n i t   (1)  f u r t h e r   c o m p r i s i n g   an  i n s u l a t i n g   c a s e  

(23)   e n c a s i n g   t h e r e i n   s a i d   c o o l e r   (24)   and  a  c o l d   a i r  

f e e d i n g   f an   ( 2 5 a ) ;   c o m m u n i c a t i o n   h o l e s   (33)   and  ( 3 4 )  

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

box  (2)  so  as  to  c o m m u n i c a t e   w i t h   a  c o l d   a i r   o u t l e t   ( 2 6 )  

and  a  c o l d   a i r   i n l e t   (27)   of  s a i d   i n s u l a t i n g   c a s e   ( 2 3 ) ;  

a n d   a  c o o l i n g   s y s t e m   (6)  c o n n e c t e d   to  a  p o w e r   s o u r c e  

t h r o u g h   an  i n v e r t e r   (8)  f o r   c o n v e r t i n g   a  D.C.  v o l t a g e   t o  

an  A.C.   v o l t a g e   and  c o n n e c t o r   t e r m i n a l s   ( 3 8 ) .  

2.  A  r e f r i g e r a t o r   as  c l a i m e d   in  c l a i m   1,  s a i d  

c o o l i n g   u n i t   1  f u r t h e r   i n c l u d i n g   a  m o t o r   ( 2 5 b )   f o r   s a i d  

c o l d   a i r   f e e d i n g   f an   ( 2 5 a ) ,   s a i d   m o t o r   b e i n g   d i s p o s e d  

o u t s i d e   of  s a i d   i n s u l a t i n g   c a s e   ( 2 3 ) .  

3.  A  r e f r i g e r a t o r   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

s a i d   c o l d   a i r   o u t l e t   (26)   and  s a i d   c o l d   a i r   i n l e t   ( 2 7 )  

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

m u n i c a t i o n   h o l e s   (33)   and  (34)  of  s a i d   c o l d   s t o r a g e   b o x  

( 2 ) ,   and  i n s u l a t o r s   ( 2 9 a )   a r e   i n t e r p o s e d   a t   t he   c o u p l i n g  



p o r t i o n s   b e t w e e n   s a i d   c o o l i n g   u n i t   (1)  and  s a i d   c o l d  

s t o r a g e   box  ( 2 ) .  

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

s a i d   i n v e r t e r   (8)  is   c o m p o s e d   of  s e p a r a t e   c o m p o n e n t s   o f  

a  s i g n a l   p o r t i o n   (8a )   f o r   c o n v e r t i n g   a  d i r e c t   c u r r e n t   t o  

an  a l t e r n a t i n g   c u r r e n t   and  an  o u t l e t   p o r t i o n   (8b)   f o r  

b o o s t i n g   a  v o l t a g e .  
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