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@  Refrigeration  cycle  apparatus. 
@  Refrigeration  cycle  apparatus  comprising:  a  compressor  comprises  at  least  one  capillary  tube  (12,13)  and  in  that  said 
(1),  a  condenser  (4),  an  expansion  means  (12,13)  and  an  isolating  means  comprises  a  switching  element  (14)  pro- 
evaporator  (7)  connected  in  series  with  each  other;  means  vided  adjacent  one  said  capillary  tube  (12,13)  adapted  to  fully 
for  repeatedly  starting  and  stopping  said  compressor  (1);  close  when  said  compressor  (1)  is  stopped  and  to  fully  open 
and  means  (2,14)  for  isolating  refrigerant  on  a  high  pressure  when  said  compressor  (1)  is  started,  and  a  first  check  valve 
side  of  said  compressor  (1)  from  said  refrigerant  on  a  low  (2)  provided  between  an  outlet  of  said  compressor  (1)  and  an 
pressure  side  of  said  compressor  (1)  when  said  compressor  inlet  of  said  condenser  (4). 
(1)  is  stopped,  characterised  in  that  said  expansion  means 
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  Refrigeration  cycle  apparatus  comprising:  a  compressor 
(1),  a  condenser  (4),  an  expansion  means  (12,13)  and  an 
evaporator  (7)  connected  in  series  with  each  other;  means 
for  repeatedly  starting  and  stopping  said  compressor  (1); 
and  means  (2,14)  for  isolating  refrigerant  on  a  high  pressure 
side  of  said  compressor  (1)  from  said  refrigerant  on  a  low 
pressure  side  of  said  compressor  (1)  when  said  compressor 
(1)  is  stopped,  characterised  in  that  said  expansion  means 

comprises  at  least  one  capillary  tube  (12,13)  and  in  that  said 
isolating  means  comprises  a  switching  element  (14)  pro- 
vided  adjacent  one  said  capillary  tube  (12,13)  adapted  to  fully 
close  when  said  compressor  (1)  is  stopped  and  to  fully  open 
when  said  compressor  (1)  is  started,  and  a  first  check  valve 
(2)  provided  between  an  outlet  of  said  compressor  (1)  and  an 
inlet  of  said  condenser  (4). 



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   r e f r i g e r a n t   c y c l e   a p -  

p a r a t u s .  

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

c o m p r e s s o r ,   a  c o n d e n s e r ,   an  e x p a n s i o n   d e v i c e   s u c h   as  a  

c a p i l l a r y   t u b e   or  an  e x p a n s i o n   v a l v e ,   and  an  e v a p o r a t o r  

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

w i t h   e a c h   o t h e r .   When  t he   c o m p r e s s o r   i s   s t o p p e d ,   t h e  

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

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

p r e s s u r e   s i d e .   As  t he   c o m p r e s s o r   i s   s t a r t e d ,   t h e   d i f -  

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

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

t he   a p p a r a t u s   i s   b r o u g h t   to   an  o r d i n a r y   o p e r a t i n g   s t a t e .  

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

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

a n c e d   in  p r e s e n c e   w i t h   t h e   low  p r e s s u r e   s i d e   r e f r i g e r a n t  

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

r e f r i g e r a n t   l i q u i d   s t o r e d   on  t he   low  p r e s s u r e   s i d e   in  a n  

e v a p o r a t o r   i s   d r a w n   i n t o   t he   c o m p r e s s o r .   The  p r e s e n c e  
of  t he   l i q u i d   r e f r i g e r a n t   in  t he   c o n d e n s e r   i n c r e a s e s   t h e  

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

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

( h e r e i n a f t e r   a b b r e v i a t e d   as  "COP")  of  t h e   a p p a r a t u s   a s  

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

When  t he   a b o v e - d e s c r i b e d   r e f r i g e r a t i o n   c y c l e   a p p a r a t u s  
is   u s e d   in   an  a i r   t e m p e r a t u r e   c o n d i t i o n i n g   s y s t e m   c a p -  

a b l e   of  o p e r a t i n g   in  b o t h   c o o l i n g   and  h e a t i n g   modes  t h e  



r e f r i g e r a n t   f l o w   mus t   be  r e v e r s i b l e .   C o n v e n t i o n a l   a p p a -  

r a t u s   of  t h i s   t y p e   i s   r e l a t i v e l y   e x p e n s i v e   to   m a n u f a c -  

t u r e   and  i s   r e l a t i v e l y   l a r g e .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to  s i m p l i f y   t h e   c o n s t r u c -  

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

m a n u f a c t u r e   and  r e d u c t i o n   in   s i z e .  

A c c o r d i n g   to   t h e   i n v e n t i o n   t h e r e   is  p r o v i d e d   r e f r i g e r a -  

t i o n   c y c l e   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 ,   a  c o n -  

d e n s e r ,   an  e x p a n s i o n   m e a n s   and  an  e v a p o r a t o r   c o n n e c t e d  

in  s e r i e s   w i t h   e a c h   o t h e r ;   means   for   r e p e a t e d l y   s t a r t i n g  

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

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

c o m p r e s s o r   when  s a i d   c o m p r e s s o r   is   s t o p p e d ,   c h a r a c t e r i s -  

ed  in  t h a t   s a i d   e x p a n s i o n   means   c o m p r i s e s   a t   l e a s t   o n e  

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

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

c a p i l l a r y   t u b e   a d a p t e d   to  f u l l y   c l o s e   when  s a i d   c o m p r e s -  

s o r   is   s t o p p e d   and  to  f u l l y   open   when  s a i d   c o m p r e s s o r   i s  

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

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

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   is  to  e n a b l e   t h e   e x p a n -  
s i o n   c o e f f i c i e n t   of  t h e   a p p a r a t u s   to  be  v a r i e d   b e t w e e n  

t h e   h e a t i n g   and  c o o l i n g   modes   in  a  s i m p l e   m a n n e r .  

The  f o r e g o i n g   o b j e c t s   and  o t h e r   o b j e c t s   as  w e l l   as  t h e  

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

more   a p p a r e n t   and  more  r e a d i l y   u n d e r s t a n d a b l e   by  t h e  

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

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

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

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

t h e   i n v e n t i o n .  



R e f e r e n c e   is   now  made  to   t h e   d r a w i n g   s h o w i n g   a  p r e f e r r e d  

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

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

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

c o m p r e s s e d   at   h i g h   t e m p e r a t u r e   and  h i g h   p r e s s u r e   by  t h e  

c o m p r e s s o r   1  is   fed   t h r o u g h   a  c h e c k   v a l v e   2  and  a  f o u r -  

way  v a l v e   3  i n t o   a  c o n d e n s e r   4.  The  r e f r i g e r a n t   d i s s i -  

p a t e s   h e a t   in  t he   c o n d e n s e r   4  and  i s   c o n d e n s e d   to   a  h i g h  

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

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

c o n d e n s e r   4,  is  p a s s e d   t h r o u g h   a  c a p i l l a r y   t ube   12  w h e r e  

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

l i q u i d   and  a  s w i t c h i n g   e l e m e n t   14  w h i c h   a c t s   as  a  v a l v e  

and  f rom  t h e r e   is  i n t r o d u c e d   i n t o   an  e v a p o r a t o r   7.  T h e  

low  t e m p e r a t u r e   and  low  p r e s s u r e   r e f r i g e r a n t   l i q u i d   i n  

t he   e v a p o r a t o r   7  a b s o r b s   h e a t   and  t h u s   e v a p o r a t e s   to  a  

g a s .   T h i s   r e f r i g e r a n t   g a s   i s   a g a i n   fed   t h r o u g h   t h e  

f o u r - w a y   v a l v e   3  i n t o   an  a c c u m u l a t o r   8  w h i c h   i s o l a t e s  

t h e   r e f r i g e r a n t   l i q u i d   w h i c h   c a n n o t   be  e v a p o r a t e d   in  t h e  

e v a p o r a t o r   7  and  i s   r e t a i n e d   in  t h e   l i q u i d   s t a t e   a n d  

w h i c h   r e t u r n s   o n l y   t h e   r e f r i g e r a n t   gas   a g a i n   to  t he   c o m -  

p r e s s o r   1.  W h i l e   t he   c o m p r e s s o r   1  i s   o p e r a t i n g ,   t he   a p -  

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

R e f e r e n c e   n u m e r a l   9  i l l u s t r a t e s   a  f an   f o r   t h e   c o n d e n s e r  

4  and  10  a  f an   f o r   t h e   e v a p o r a t o r   7.  The  f o u r - w a y   v a l v e  

3  is   a  c h a n g e - o v e r   or  s w i t c h i n g   v a l v e   w h i c h   o p e r a t e s   s o  

t h a t   t h e   c o n d e n s e r   4  can   be  u s e d   as  an  e v a p o r a t o r   a n d  

t h e   e v a p o r a t o r   7  u s e d   as  a  c o n d e n s e r .  

When  t h i s   r e f r i g e r a t i o n   c y c l e   a p p a r a t u s   is   u sed   in  a  

room  a i r   t e m p e r a t u r e   c o n d i t i o n i n g   s y s t e m ,   t he   e v a p o r a t o r  

7  i s   u s e d   as  an  i n d o o r   s i d e   h e a t   e x c h a n g e r ,   and  the   c o n -  

d e n s e r   4  is   used   as  an  o u t d o o r   s i d e   h e a t   e x c h a n g e r .   I n  

t h e   i l l u s t r a t e d   c o o l i n g   mode ,   t he   a p p a r a t u s   is  o p e r a t e d  



in  a  r e f r i g e r a t i o n   c y c l e   w h i c h   in   t h e   h e a t i n g   mode  i s  

s w i t c h e d   by  t h e   f o u r - w a y   v a l v e   3  so  t h a t   t h e   i n d o o r   s i d e  

h e a t   e x c h a n g e r   7  i s   u s e d   as  a  c o n d e n s e r   and  t h e   o u t d o o r  

s i d e   h e a t   e x c h a n g e r   4  i s   u s e d   as  an  e v a p o r a t o r .  

The  a i r   t e m p e r a t u r e   c o n d i t i o n i n g   s y s t e m   o p e r a t e s   to  d e -  

t e c t   t h e   t e m p e r a t u r e   in  t h e   room  by  a  t e m p e r a t u r e   d e t e c -  

t o r   or  t h e r m o s t a t   (not   shown)   and   to  s t a r t   or  s t o p   t h e  

c o m p r e s s o r   1  so  as  to   m a i n t a i n   t h e   room  t e m p e r a t u r e   a t   a  

s e t   t e m p e r a t u r e   by  o p e r a t i n g   or  s t o p p i n g   t h e   r e f r i g e r a -  

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

The  s w i t c h i n g   e l e m e n t   14,  w h i c h   i s o l a t e s   t h e   c o m p r e s s o r  

1,  i s   c o n s t r u c t e d   so  as  to  open  when  t h e   c o m p r e s s o r   1  i s  

s t a r t e d   and  to   c l o s e   when  the   c o m p r e s s o r   1  is   s t o p p e d .  

The  e l e m e n t   14  and  the   c h e c k   v a l v e   2  f u n c t i o n   to   i s o l a t e  

h i g h   p r e s s u r e   s i d e   r e f r i g e r a n t   and  low  p r e s s u r e   s i d e  

r e f r i g e r a n t   when  t h e   c o m p r e s s o r   1  i s   s t o p p e d .  

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

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

t h e   c o m p r e s s o r   1  is  r e p e a t e d l y   s t a r t e d   and  s t o p p e d   t o  

m a i n t a i n   t h e   room  t e m p e r a t u r e   a t   a  s e t   v a l u e ,   t he   e l e -  

m e n t   14  is   s i m u l t a n e o u s l y   o p e n e d   and   c l o s e d .   S i n c e   t h e  

e l e m e n t   14  i s   c l o s e d   when  t h e   c o m p r e s s o r   1  is   s t o p p e d ,  

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

l i q u i d   in   t h e   c o n d e n s e r   4  d o e s   n o t   f l o w   i n t o   t h e   c a p i l -  

l a r y   t u b e s   12,  13  and  a c c o r d i n g l y   d o e s   n o t   f l o w   i n t o   t h e  

e v a p o r a t o r   7.  On  t h e   o t h e r   h a n d ,   s i n c e  t h e   c h e c k   v a l v e  

2  i s   p r o v i d e d   at   t h e   e x h a u s t   s i d e   of  t h e   c o m p r e s s o r   1 ,  

t h e   r e f r i g e r a n t   gas   in  t h e   c o n d e n s e r   4  and   t h e   c o n d e n s e d  

r e f r i g e r a n t   l i q u i d   c a n n o t   r e t u r n   t o   t h e   c o m p r e s s o r   1 .  

When  t h e   c o m p r e s s o r   1  is   r e s t a r t e d ,   t h e   h i g h   p r e s s u r e  

s i d e   r e f r i g e r a n t   in  t h e   r e f r i g e r a t i o n   c y c l e   is   i s o l a t e d  



from  t he   low  p r e s s u r e   s i d e   r e f r i g e r a n t .   S i n c e   t h e   e l e -  

ment   1 4  i s   t h e n   o p e n e d ,   a  d e s i r e d   p r e s s u r e   d i f f e r e n c e  

b e t w e e n   t he   h i g h   and  low  p r e s s u r e   s i d e   r e f r i g e r a n t   c a n  

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

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

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

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

r e a c h   t h e   o r d i n a r y   o p e r a t i o n   s t a t e   a f t e r   r e s t a r t i n g .   On 

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

i n v e n t i o n   r e q u i r e s   o n l y   a b o u t   one  m i n u t e   and  t w e n t y   s e c -  

onds   to  make  the   t r a n s i t i o n .  

I t   is  n o t e d   t h a t   t h e   a f o r e s a i d   s w i t c h i n g   e l e m e n t   14  m a y  

be  a  s o l e n o i d   v a l v e   5  or  a n o t h e r   t y p e   of  s w i t c h i n g   v a l v e  

and  may  be  any  t y p e   w h i c h   c l o s e s   when  t h e   c o m p r e s s o r   1 

is   s t o p p e d   and  o p e n s   when  t h e   c o m p r e s s o r   1  i s   s t a r t e d .  

T h e r e   i s   a l s o   p r o v i d e d   a  f u r t h e r   c a p i l l a r y   t u b e   13  i n  

p a r a l l e l   w i t h   a  c h e c k   v a l v e   15  wh ich   i s   c o n s t r u c t e d   t o  

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

to  b l o c k   the   r e f r i g e r a n t   in  the   n o n - i l l u s t r a t e d   h e a t ' i n g  

mode  w i t h   t he   v a l v e   3  s w i t c h e d   to  i t s   o t h e r   p o s i t i o n .  

The  c h e c k   v a l v e   15  i s   p r o v i d e d   to  e f f e c t i v e l y   a l t e r   t h e  

l e n g t h   of  t he   t o t a l   c a p i l l a r y   t u b e   12,  13  s i n c e   t h e   a p -  

p a r a t u s   w i l l   o p e r a t e   more  e f f i c i e n t l y   i f   t h e   e x p a n s i o n  

c o e f f i c i e n t   of  t h e   r e f r i g e r a n t   is  v a r i e d   b e t w e e n   t h e  

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

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

t h e   h e a t i n g   m o d e .  

W i t h   two  c a p i l l a r y   t u b e s   12  and  13  u s e d   i n s t e a d   of  a n  

e x p a n s i o n   v a l v e ,   t h e   a p p a r a t u s   can  be  i n e x p e n s i v e l y   c o n -  

s t r u c t e d ,   even  i f   t h e   c h e c k   v a l v e   15  is  a d d e d .  



The  s w i t c h i n g   e l e m e n t   14  is   c o n s t r u c t e d   to   c o m p a r e   t h e  

p r e s s u r e   P2,   d e t e r m i n e d   by  t h e   o u t p u t   s i d e   r e f r i g e r a n t  

gas  t e m p e r a t u r e   of  t he   e v a p o r a t o r   7  as  d e t e c t e d   by  a  

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

e v a p o r a t o r   7  and  t h e   i n l e t   of  t he   c o m p r e s s o r   1,  w i t h   t h e  

p r e s s u r e   P1  of  t h e   r e f r i g e r a n t   e x h a u s t e d   f rom  t h e   c a p -  

i l l a r y   t u b e   12,   and  to   open  when  P 2  >   P1  and  t o  

c l o s e   when   P2  <  P1,  in  the   same  m a n n e r   as  d e s c r i b e d  

a b o v e .  



1.  R e f r i g e r a t i o n   c y c l e   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   ( 1 ) ,   a  c o n d e n s e r   ( 4 ) ,   an  e x p a n s i o n   means   ( 1 2 , 1 3 )  

and  an  e v a p o r a t o r   (7)  c o n n e c t e d   in  s e r i e s   w i t h   e a c h  

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

c o m p r e s s o r   ( 1 ) ;   and  means   ( 2 , 1 4 )   f o r   i s o l a t i n g   r e f r i g e r -  

a n t   on  a  h i g h   p r e s s u r e   s i d e   of   s a i d   c o m p r e s s o r   (1)  f r o m  

s a i d   r e f r i g e r a n t   on  a  low  p r e s s u r e   s i d e   of  s a i d   c o m p r e s -  

s o r   (1)  when  s a i d   c o m p r e s s o r   (1)  i s   s t o p p e d ,   c h a r a c t e r -  

i s e d   in  t h a t   s a i d   e x p a n s i o n   m e a n s   c o m p r i s e s   at   l e a s t   o n e  

c a p i l l a r y   t u b e   ( 1 2 , 1 3 )   and  in  t h a t   s a i d   i s o l a t i n g   m e a n s  

c o m p r i s e s   a  s w i t c h i n g   e l e m e n t   (14)   p r o v i d e d   a d j a c e n t   o n e  

s a i d   c a p i l l a r y   t u b e   ( 1 2 , 1 3 )   a d a p t e d   to  f u l l y   c l o s e   w h e n  

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

s a i d   c o m p r e s s o r   (1)  i s   s t a r t e d ,   and  a  f i r s t   c h e c k   v a l v e  

(2)  p r o v i d e d   b e t w e e n   an  o u t l e t   of  s a i d   c o m p r e s s o r   ( 1 )  

and  an  i n l e t   of  s a i d   c o n d e n s e r   ( 4 ) .  

2.  R e f r i g e r a t i o n   c y c l e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   1 

w h e r e i n   at  l e a s t   one  c a p i l l a r y   t u b e   ( 1 2 , 1 3 )   i s   c o u p l e d  
b e t w e e n   s a i d   c o n d e n s o r   (4)  and  s a i d   e v a p o r a t o r   ( 7 ) .  

3.  R e f r i g e r a t i o n   c y c l e   a p p a r a t u s   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   e x p a n s i o n   m e a n s   c o m p r i s e s   two  c a p i l l a r y  
t u b e s   ( 1 2 , 1 3 )   c o u p l e d   in  s e r i e s   w i t h   e a c h   o t h e r   and  a 

s e c o n d   c h e c k   v a l v e   (15)   i s   p r o v i d e d   in  p a r a l l e l   w i t h   o n e  

(13)   of  s a i d   c a p i l l a r y   t u b e s   so  as  to   a l t e r   t h e   e f f e c -  

t i v e   l e n g t h   of  s a i d   e x p a n s i o n   m e a n s .  

4.  R e f r i g e r a t i o n   c y c l e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   3 

w h e r e i n   the   e f f e c t i v e   l e n g t h   of  s a i d   e x p a n s i o n   means   i s  

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



5.  R e f r i g e r a t i o n   c y c l e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   3 

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

c a p i l l a r y   t u b e   in  a  c o o l i n g   mode  so  t h a t   t he   r e f r i g e r a n t  

p a s s e s   t h e r e t h r o u g h .  

6.  R e f r i g e r a t i o n   c y c l e   a p p a r a t u s   as  c l a i m e d   in  c l a i m   3 

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

c a p i l l a r y   t u b e s .  

7.  R e f r i g e r a t i o n   c y c l e   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   ( 1 ) ,   a  c o n d e n s e r   ( 4 ) ,   an  e x p a n s i o n   means   ( 1 2 , 1 3 )  

and  an  e v a p o r a t o r   (7)  c o n n e c t e d   in  s e r i e s   w i t h   e a c h  

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

c o m p r e s s o r   ( 1 ) ;   and  means   ( 2 , 1 4 )   f o r   i s o l a t i n g   r e f r i g e r -  

a n t   on  a  h i g h   p r e s s u r e   s i d e   of  s a i d   c o m p r e s s o r   (1)  f r o m  

s a i d   r e f r i g e r a n t   on  a  low  p r e s s u r e   s i d e   of  s a i d   c o m p r e s -  

s o r   (1)   when  s a i d   c o m p r e s s o r   (1)  i s   s t o p p e d ,   c h a r a c t e r -  

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

c a p i l l a r y   t u b e   p o r t i o n s   ( 1 2 , 1 3 )   and  in  t h a t   v a l v e   m e a n s  

(15)  i s   c o n n e c t e d   a c r o s s   one   p o r t i o n   (13)  w h e r e b y   t h e  

e f f e c t i v e   l e n g t h   of  s a i d   e x p a n s i o n   means   may  be  c h a n g e d .  

8.  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  w h e r e i n   s a i d   v a l v e  

means   c o m p r i s e s   a  c h e c k   v a l v e   ( 1 5 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   7  or  8  w h e r e i n   s a i d  

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