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REFRIGERATOR  COMPRESSOR  SYSTEM 

AND  MOTOR  PROTECTOR  UNIT  THEREFOR 

B a c k g r o u n d   of  the  I n v e n t i o n  

The  f i e l d   of  t h i s   i n v e n t i o n   is   t h a t   of  e l e c t r i c a l   m o t o r s  
and  the  i n v e n t i o n   r e l a t e s   more  p a r t i c u l a r l y   to  the   use  o f  

c u r r e n t   and  t e m p e r a t u r e   r e s p o n s i v e   motor   p r o t e c t o r s   f o r  

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

5  t y p e s   of  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m s .  

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

t y p i c a l l y   mount  a  r e f r i g e r a t o r   c o m p r e s s o r   and  an  e l e c t r i c a l  

motor   fo r   o p e r a t i n g   the  c o m p r e s s o r   w i t h i n   a  f l u i d - f i l l e d ,  

h e r m e t i c a l l y - s e a l e d   c o n t a i n e r .   L e a d - t h r o u g h   p i n s   e x t e n d  

10  t h r o u g h   a  w a l l   of  the   c o n t a i n e r   in  s e a l e d ,   e l e c t r i c a l l y  

i n s u l a t e d   r e l a t i o n   to  the  wa l l   and  to  each  o t h e r   t o  

e l e c t r i c a l l y   c o n n e c t   the  motor   in  an  e l e c t r i c a l   c i r c u i t   f o r  

o p e r a t i n g   the  c o m p r e s s o r .   A  motor  p r o t e c t o r   is   mounted   o n  

the   motor   i n s i d e   the   c o n t a i n e r   by  use  of  a  b r a c k e t   or  t h e  

15  l i k e   to  be  t h e r m a l l y   r e s p o n s i v e   to  r i s e   in  t e m p e r a t u r e   of  t h e  

motor   such   as  m i g h t   r e s u l t   from  the  o c c u r r e n c e   of  a  f a u l t  

c o n d i t i o n   in  the   m o t o r .   T y p i c a l l y ,   the  p r o t e c t o r   is  a l s o  

c o n n e c t e d   in  the   motor   c i r c u i t   in  such  a  way  t h a t   i t   i s  
r 

r e s p o n s i v e   to  o v e r c u r r e n t   c o n d i t i o n s   in  the  motor   such  a s  

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

o p e r a t i o n   of  the   motor   for   p r e v e n t i n g   o v e r h e a t i n g   of  t h e  

m o t o r .   The  m o u n t i n g   of  the  motor   p r o t e c t o r   on  the  m o t o r  

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

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

25  motor   p r o t e c t o r   means  f u r n i s h e d   by  a n o t h e r   m a n u f a c t u r e   a n d  
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t y p i c a l l y   i n v o l v e s   c o n s i d e r a b l e   i n c o n v e n i e n c e   and  e x p e n s e .  

I t   can  a l s o   r e s u l t   in  a r r a n g i n g   the   motor   p r o t e c t o r   in  a  n o n  

u n i f o r m   manner  on  the  motor   such  t h a t   the   motor   may  p r o v i d e  

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

5  s y s t e m .  

B r i e f   Summary  of  the  I n v e n t i o n  

I t   is  an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  n o v e l   a n d  

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

to  p r o v i d e   such  a  s y s t e m   u t i l i z i n g   a  r o t a r y   type   o f  

c o m p r e s s o r   w i t h i n   the  h e r m e t i c a l l y - s e a l e d   c o n t a i n e r   of  t h e  

10  s y s t e m ;   to  p r o v i d e   such  a  s y s t e m   which   is   c h a r a c t e r i z e d   b y  

the  ease   and  c o n v e n i e n c e   of  i t s   a s s e m b l y   and  of  t h e  

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

and  to  p r o v i d e   a  n o v e l   and  improved   motor   p r o t e c t o r   u n i t   f o r  

use  in  such  a  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m .  

15  B r i e f l y   d e s c r i b e d ,   the  n o v e l   and  i m p r o v e d   r e f r i g e r a t o r  

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

r e f r i g e r a t o r   c o m p r e s s o r .   That   type   of  c o m p r e s s o r   and  a n  

e l e c t r i c a l   motor   fo r   o p e r a t i n g   the   c o m p r e s s o r   are   a r r a n g e d  

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

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

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

w i t h i n   such  an  h e r m e t i c a l l y - s e a l e d   f l u i d - f i l l e d   c o n t a i n e r ,  

o p e r a t i o n   of  the  c o m p r e s s o r   by  an  e l e c t r i c a l   motor  t e n d s   t o  

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

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

c o n t a i n e r .   Tha t   i s ,   w h i l e   t h a t   t e m p e r a t u r e   is  s u b j e c t   t o  

c h a n g e ,   such  as  a  r i s e   in  t e m p e r a t u r e   on  the   o c c u r r e n c e   of  a n  

o v e r c u r r e n t   or  o t h e r   f a u l t   c o n d i t i o n   in  the  s y s t e m ,   such  a  
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t e m p e r a t u r e   c h a n g e   t e n d s   to  be  r a p i d l y   r e f l e c t e d   in  a  c h a n g e  

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

s e a l e d   s y s t e m   c o n t a i n e r .   T h e r e f o r e ,   in  a c c o r d a n c e   w i t h   t h i s  

i n v e n t i o n ,   a  t h e r m a l   and  c u r r e n t - r e s p o n s i v e   motor   p r o t e c t o r  
5  means  of  a  g e n e r a l l y   c o n v e n t i o n a l   type   i s   mounted   w i t h i n   t h e  

s y s t e m   c o n t a i n e r   on  l e a d - t h r o u g h   p i n s   which   e x t e n d   t h r o u g h  

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

e a s i l y   and  e c o n o m i c a l l y   c o n n e c t e d   in  the   motor   c i r c u i t   a n d  

the   p r o t e c t o r   i s   p o s i t i o n e d   so  i t   i s   p r o m p t l y   r e s p o n s i v e   to  a  

10  s e l e c t e d   r i s e   in  the  s u b s t a n t i a l l y   u n i f o r m e d   t e m p e r a t u r e  
w i t h i n   the   c o n t a i n e r   for   p r o t e c t i n g   the  motor   a g a i n s t  

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

of  the   mo to r   p r o t e c t o r   a r e   s e l e c t e d   so  i t   i s   a d a p t e d   t o  

i n t e r r u p t   o p e r a t i o n   of  the  e l e c t r i c a l   motor   in  r e s p o n s e   to  a  

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

which   r e s u l t s   in  a  s e a l e d   s y s t e m   from  o p e r a t i o n   of  a  r o t a r y  

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

p r o t e c t   the   mo to r   a g a i n s t   o v e r h e a t i n g   w i t h i n   the  c o n t a i n e r .  

P r e f e r a b l y   the   motor   p r o t e c t o r   i s   moun ted   w i t h i n   a  m o t o r  

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

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

and  t e r m i n a l s   e x t e n d i n g   from  the   c l u s t e r   b lock   f o r  

e l e c t r i c a l l y   c o n n e c t i n g   the   p i n s   to  the  m o t o r ,   and  a  m o t o r  

p r o t e c t o r   e l e m e n t   which  is   moun ted   on  the   c l u s t e r   b l o c k   to  b e  

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

b l o c k   i s   m o u n t e d   on  the  p i n s .   The  use  of  such  a  m o t o r  

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

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

p r o p e r   t h e r m a l   and  c u r r e n t   r e s p o n s e   by  the  p r o t e c t o r   f o r  

30  p r e v e n t i n g   o v e r h e a t i n g   of  a  motor   w i t h i n   the  s y s t e m .  
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O t h e r   o b j e c t s ,   a d v a n t a g e s   and  d e t a i l s   of  the   n o v e l   a n d  

i m p r o v e d   r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   and  mo to r   p r o t e c t o r  

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

d e s c r i p t i o n   of  p r e f e r r e d   e m b o d i m e n t s   of  the  i n v e n t i o n ,   t h e  

5  d e t a i l e d   d e s c r i p t i o n   r e f e r r i n g   to  the  d r a w i n g s   in  w h i c h :  

F i g .   1  i s   a  p a r t i a l   s e c t i o n   view  a l o n g   the   l o n g i t u d i n a l  

a x i s   of  the  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   of  t h i s   i n v e n t i o n ;  

F i g .   2  i s   a  p a r t i a l   s e c t i o n   view  a long   l i n e   2-2  of  F i g .  

1  i l l u s t r a t i n g   the  motor   p r o t e c t o r   u n i t   of  t h i s   i n v e n t i o n ;  

10  F i g .   3  is  a  s c h e m a t i c   view  i l l u s t r a t i n g   e l e c t r i c a l  

c o n n e c t i o n   of  the  motor   p r o t e c t i o n   u n i t   of  t h i s   i n v e n t i o n   a n d  

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

D e s c r i p t i o n   of  the  P r e f e r r e d   E m b o d i m e n t s  

R e f e r r i n g   to  the  d r a w i n g s   10  in  F igs   1  and  3  i n d i c a t e s  

the  n o v e l   and  improved   r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   of  t h i s  

15  .  i n v e n t i o n   which   is  shown  to  i n c l u d e   a  r e f r i g e r a t o r   c o m p r e s s o r  
12  and  an  e l e c t r i c a l   motor   14  for   o p e r a t i n g   the   c o m p r e s s o r  

which   a r e   moun ted   w i t h i n   an  h e r m e t i c a l l y - s e a l e d   c o n t a i n e r   1 6 .  

A  c o o l a n t   f l u i d   18  s u r r o u n d s   the  c o m p r e s s o r   and  motor   w i t h i n  

the  c o n t a i n e r   and  a  p l u r a l i t y   of  e l e c t r i c a l l y   c o n d u c t i v e  
@ 

20  l e a d -   t h r o u g h   p i n s   20,  22  and  24  e x t e n d   t h r o u g h   a  w a l l   16 .1   o f  

the  c o n t a i n e r   in  s p a c e d ,   e l e c t r i c a l l y - i n s u l a t e d   r e l a t i o n   t o  

the  c o n t a i n e r   and  to  each  o t h e r   for  e l e c t r i c a l l y   c o n n e c t i n g  

the  motor   in  an  e l e c t r i c a l   c i r c u i t .  

In  a c c o r d a n c e   w i t h   t h i s   i n v e n t i o n ,   the   c o m p r e s s o r   12  i s  

25  of  a  c o n v e n t i o n a l   r o t a r y   t y p e ,   t h a t   type  of  c o m p r e s s o r   h a v i n g  
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been  found  to  p r o v i d e   a  t e m p e r a t u r e   l e v e l   w i t h i n   such  a  
f l u i d - f i l l e d   h e r m e t i c a l l y - s e a l e d   c o n t a i n e r   which  i s  

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

16  d u r i n g   no rmal   o p e r a t i o n   of  the  c o m p r e s s o r   12  by  the  m o t o r  

5  14  as  we l l   as  d u r i n g   u n d e s i r a b l e   i n c r e a s e s   in  t h a t  

t e m p e r a t u r e   such  as  m i g h t   r e s u l t   from  o p e r a t i o n   of  the  m o t o r  

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

c o m p r e s s o r   s y s t e m .   P r e f e r a b l y   fo r   e x a m p l e ,   the  c o m p r e s s o r   12 

is  of  a  r o t a r y   t ype   as  d e s c r i b e d   in  Handbook  -  1 9 8 3  

10  E q u i p m e n t ,   P a r t   I I I   C h a p t e r   12,  P u b l i s h e d   by  ASHRAE  1983  a n d  

the  c o m p r e s s o r   is  a r r a n g e d   to  be  o p e r a t e d   by  a  c o n v e n t i o n a l  

e l e c t r i c a l   motor   d i s p o s e d   w i t h i n   the  s e a l e d   c o n t a i n e r   16  in  a  

c o n v e n t i o n a l   m a n n e r .   P r e f e r a b l y   a l s o   the  f l u i d - f i l l   c o o l a n t  

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

15  f r e o n   gas  or  the  l i k e   which   is  m a i n t a i n e d   under   p r e s s u r e  

w i t h i n   the  c o n t a i n e r   16  in  c o n v e n t i o n a l   m a n n e r .   P r e f e r a b l y  

a l s o ,   the  l e a d -   t h r o u g h   p i n s   20,  22  and  24  a re   embodied   in  a  

c o n v e n t i o n a l   f u s i t e   cap   26  h a v i n g   the  p i n s   s e c u r e d   i n  

o p e n i n g s   26 .1   in  the  cap   in  s e a l e d ,   e l e c t r i c a l l y - i n s u l a t e d  

20  r e l a t i o n   to  the  cap  and  to  each  o t h e r   by  g l a s s - s e a l i n g   m e a n s  

28,  the  cap  b e i n g   w e l d e d   to  the  w a l l   16 .1   of  the  c o n t a i n e r   i n  

c o n v e n t i o n a l   manner   as  i n d i c a t e d   a t   2 6 . 2 .  

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

motor   p r o t e c t o r   u n i t   is  moun ted   w i t h i n   the  c o n t a i n e r   16  o n  

25  the  i n n e r   ends   of  the   l e a d -   t h r o u g h   p i n s   20,  22  and  24  and  i s  

e l e c t r i c a l l y   c o n n e c t e d   in  the  e l e c t r i c a l   c i r c u i t   of  the  m o t o r  

14  to  be  t h e r m a l l y   r e s p o n s i v e   to  c h a n g e s   in  s a i d  

s u b s t a n t i a l l y   u n i f o r m   t e m p e r a t u r e   l e v e l   in  the  c o n t a i n e r   16 

for   p r o t e c t i n g   the  motor   a g a i n s t   o v e r h e a t i n g   w h i l e   a l s o  
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f a c i l i t a t i n g   e a s y ,   e c o n o m i c a l   and  r e l i a b l y   a s s e m b l y   of  t h e  

r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m .  

P r e f e r a b l y   as  shown  in  F i g s   1 -3 ,   the  motor   p r o t e c t o r  
u n i t   30  c o m p r i s e s   a  c l u s t e r   b l o c k   body  32  of  a  r i g i d  

5  e l e c t r i c a l   i n s u l a t i n g   m a t e r i a l   such  as  p o l y c a r b o n a t e   or  t h e  

l i k e   and  r e s i l e n t ,   e l e c t r i c a l   c o n t a c t   means  34,  36  and  38  o f  

any  c o n v e n t i o n a l   type   a re   d i s p o s e d   on  the  b l o c k   f o r  

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

r e s p e c t i v e   l e a d -   t h r o u g h   p i n s   20,  22  and  24.  In  a c c o r d a n c e  

10  w i th   t h i s   i n v e n t i o n ,   a  t h e r m a l l y   r e s p o n s i v e   motor   p r o t e c t o r  

e l e m e n t   40  of  any  c o n v e n t i o n a l   type   such  as  the  t h e r m a l   a n d  

c u r r e n t - r e s p o n s i v e   p r o t e c t o r   shown  in  U.S.  P a t e n t   4 , 4 8 5 , 2 3 1  

is   mounted  on  the  c l u s t e r   b l o c k   body  so  the  motor   p r o t e c t o r  

is   e a s i l y   c o n n e c t e d   in  the  e l e c t r i c a l   c i r c u i t   of  the  motor   14 

15  and  is  d i s p o s e d   a t   a  p r e d e t e r m i n e d   l o c a t i o n   in  the  c o n t a i n e r  

16  to  be  r e s p o n s i v e   to  s a i d   s u b s t a n t i a l l y   u n i f o r m   t e m p e r a t u r e  

in  the  c o n t a i n e r   when  the  u n i t   30  is   mounted   on  t h e  

l e a d -   t h r o u g h   p i n s   as  d e s c r i b e d .   As  the   p r o t e c t o r   40  is  f u l l y  

d e s c r i b e d   in  the  n o t e d   p a t e n t ,   i t   i s   not   f u r t h e r   d e s c r i b e d  

20  h e r e i n   and  i t   w i l l   be  u n d e r s t o o d   t h a t   the  p r o t e c t o r   40 

c o m p r i s e s   any  p r e v i o u s l y   known  motor   p r o t e c t o r   e l e m e n t   h a v i n g  

t h e r m a l l y - r e s p o n s i v e   means  movab le   w i t h i n   the  p r o t e c t o r   i n  

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

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

25  the  p r o t e c t o r   ,  the  p r o t e c t o r   b e i n g   a d a p t e d   to  be  c o n n e c t e d   i n  

a  motor  c i r c u i t   for   o p e n i n g   t h a t   motor  c i r c u i t   when  t h e  

t h e r m a l l y   r e s p o n s i v e   means  move  in  r e s p o n s e   to  s a i d   s e l e c t e d  

r i s e   in  t e m p e r a t u r e   of  the  t h e r m a l l y   r e s p o n s i v e   m e a n s .  

In  a  p r e f e r r e d   e m b o d i m e n t   of  the   i n v e n t i o n ,   the   c l u s t e r  

30  b l o c k   32  is  formed  in  two  s e c t i o n s   32.1   and  32 .2   s e c u r e d  
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t o g e t h e r   by  r i v e t i n g   or  u l t r a s o n i c   f u s i n g   or  the   l i k e   at   3 2 . 3  

to  form  a  chamber   3 2 . 4 .   A p e r t u r e s   32 .5   a re   p r o v i d e d   in  t h e  

b l o c k   s e c t i o n s   to  f i t   over   the  r e s p e c t i v e   l e a d - t h r o u g h   p i n s  

20,  22  and  24.  The  r e s i l i e n t   c o n t a c t   means  a re   l o c a t e d  

i n s i d e   the  chamber   32 .4   by  l o c a t i n g   b o s s e s   32 .6   for  d i s p o s i n g  

the   c o n t a c t   means  to  r e s i l i e n t l y   g r i p   the  l e a d - t h r o u g h   p i n s  

when  the  p i n s   a re   i n s e r t e d   t h r o u g h   the  b l o c k   a p e r t u r e s   3 2 . 5  

as  w i l l   be  u n d e r s t o o d .   P r e f e r a b l y   the  c o n t a c t   means  e a c h  

c o m p r i s e   r e s i l i e n t   c o n t a c t   p o r t i o n s   3 4 . 1 ,   3 6 . 1 ,   3 8 . 1 ,   w e l d e d  

to  r e l a t i v e l y   r i g i d   c o n t a c t   arms  or  b l a d e s   3 4 . 2 ,   3 6 . 2 ,   3 8 . 2  

and  l e a d   w i r e   means  42,  44  a re   c o n n e c t e d   a t   one  end  to  two  o f  

the  c o n t a c t   b l a d e s   34,  36  r e s p e c t i v e l y   to  e x t e n d   from  t h e  

c l u s t e r   b l o c k .   E l e c t r i c a l   t e r m i n a l s   4 2 . 1 ,   44 .1   c a r r i e d   a t  

the  o p p o s i t e   ends   of  t h o s e   l e a d   w i r e s   a r e   e l e c t r i c a l l y  

c o n n e c t e d   to  c o r r e s p o n d i n g   t e r m i n a l s   on  the  motor   14  as  s h o w n  

in  F i g s   1  and  3.  An  a d d i t i o n a l   r e s i l i e n t   s p r i n g   c o n t a c t  

p o r t i o n   38 .3   is   we lded   to  an  a d d i t i o n a l   b l a d e   p o r t i o n   38.4  o f  

the  r e m a i n i n g   •  c o n t a c t   means  and  t h a t   b l a d e   p o r t i o n   e x t e n d s  

from  the  c l u s t e r   b l o c k   t h r o u g h   an  a p e r t u r e   32 .7   so  t h a t   t h e  

c o n t a c t   s p r i n g   p o r t i o n   38.3   r e s i l i e n t l y   g r i p s   and  m a k e s  

e l e c t r i c a l   c o n n e c t i o n   to  a  t e r m i n a l   40 .1   of  the  m o t o r  

p r o t e c t o r   o u t s i d e   the  c l u s t e r   b lock   chamber   32 .4 .   An 

a d d i t i o n a l   l e a d   w i r e   46  i s   c o n n e c t e d   a t   one  end  to  a  s e c o n d  

t e r m i n a l   40 .2   of  the   motor   p r o t e c t o r   and  c a r r i e s   a n  

a d d i t i o n a l   
'  

t e r m i n a l   46 .1   a t   i t s   o p p o s i t e   end  c o n n e c t e d   to  a  

c o r r e s p o n d i n g   t e r m i n a l   on  the  e l e c t r i c a l   motor  1 4 .  

P r e f e r a b l y   l o c a t i n g   b o s s e s   32.8  p r o v i d e   d e t e n t   means  32.9  o r  

the  l i k e   for   e n g a g i n g   the  motor   p r o t e c t o r   40  and  c o o p e r a t i n g  

w i t h   the  r e s i l i e n t   c o n t a c t   s p r i n g   p o r t i o n   38.3  f o r  

d e t a c h a b l y   m o u n t i n g   the  motor   p r o t e c t o r   40  on  the  m o t o r  

p r o t e c t o r   u n i t   3 0 .  
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In  t h a t   a r r a n g e m e n t ,   the   motor   p r o t e c t o r   u n i t   30  is  o f  

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

m o u n t e d   w i t h i n   the  c o n t a i n e r   16  by  f i t t i n g   the  c l u s t e r   b l o c k  

a p e r t u r e   ove r   the  p ins   20,  22  and  24  for   d e t a c h a b l y   m o u n t i n g  

5  the  c l u s t e r   b lock   on  the  p i n s .   The  motor   p r o t e c t o r   40 

c a r r i e d   on  the  p r o t e c t o r   u n i t   30  is   of  a  c o n v e n t i o n a l   t y p e .  

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

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

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

10  16  to   i n t e r r u p t   the  motor   c i r c u i t   and  p r e v e n t   o v e r h e a t i n g   o f  

the   motor   i f   such  a  r i s e   in  t e m p e r a t u r e   s h o u l d   r e s u l t   f r o m  

the   o c c u r r e n c e   of  a  f a u l t   c o n d i t i o n   in  the  motor   or  t h e  

r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m .   The  motor   p r o t e c t o r   u n i t   i s  

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

15  of  the  motor   14.  The  motor   p r o t e c t o r   40  is   a l s o   e a s i l y  

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

i n t e r r u p t i n g   the  motor  o p e r a t i o n   in  r e s p o n s e   to  such  a  

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

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

20  e m b o d i m e n t s   of  the  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   and  m o t o r  

p r o t e c t o r   u n i t   of  t h i s   i n v e n t i o n   have  been  d e s c r i b e d   by  way 

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

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

s c o p e   of  the   appended   c l a i m s .  



CLAIMS:  

9 
0 2 0 7 6 7 9  

1  1.  A  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   h a v i n g   a  c o m p r e s s o r  
2  and  an  e l e c t r i c a l   motor   for   o p e r a t i n g   the   c o m p r e s s o r   a r r a n g e d  
3  w i t h i n   an  h e r m e t i c a l l y - s e a l e d ,   f l u i d - f i l l e d   c o n t a i n e r ,   h a v i n g  

4  a  p l u r a l i t y   of  e l e c t r i c a l l y   c o n d u c t i v e   p in   means  e x t e n d i n g  

5  t h r o u g h   a  w a l l   of  the   c o n t a i n e r   in  s e a l e d   r e l a t i o n   to  t h e  

6  w a l l   and  in  s p a c e d ,   e l e c t r i c a l l y - i n s u l a t e d   r e l a t i o n   to  t h e  

7  w a l l   and  to  each   o t h e r   for   e l e c t r i c a l l y   c o n n e c t i n g   the  m o t o r  

8  in  an  e l e c t r i c a l   c i r c u i t ,   and  h a v i n g   motor   p r o t e c t o r   m e a n s  

9  c o n n e c t e d   in  the  e l e c t r i c a l   motor   c i r c u i t   w i t h i n   t h e  

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

11  t e m p e r a t u r e   for   i n t e r r u p t i n g   o p e r a t i o n   of  the  motor   t o  

12  p r e v e n t   o v e r h e a t i n g   of  the   motor   on  the   o c c u r r e n c e   of  f a u l t  

13  c o n d i t i o n s   in  the  s y s t e m ,   c h a r a c t e r i z e d   in  t h a t   t h e  

14  c o m p r e s s o r   is  of  the  r o t a r y   type   the  o p e r a t i o n   of  which  b y  

15  the   motor  p r o v i d e s   a  t e m p e r a t u r e   w i t h i n   the  s e a l e d ,  

16  f l u i d - f i l l e d   c o n t a i n e r   which  is  s u b s t a n t i a l l y   u n i f o r m  

17  t h r o u g h o u t   a l l   p a r t s   of  the   c o n t a i n e r ,   and  in  t h a t   the  m o t o r  

18  p r o t e c t o r   means  is  moun ted   on  the  p in   means  to  be  t h e r m a l l y  

19  r e s p o n s i v e   to  r i s e   in  s a i d   s u b s t a n t i a l l y   u n i f o r m   t e m p e r a t u r e  

20  to   s a i d   s e l e c t e d   t e m p e r a t u r e   for   i n t e r r u p t i n g   motor   o p e r a t i o n  

21  to  p r e v e n t   o v e r h e a t i n g   of  the  m o t o r .  

1  2.  A  r e f r i g e r a t o r   c o m p r e s s o r   s y s t e m   as  s e t   f o r t h   i n  

2  c l a i m   1  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   the   motor   p r o t e c t o r  

3  means  c o m p r i s e s   a  c l u s t e r   b l o c k   c o n n e c t o r   body  of  a n  

4  e l e c t r i c a l   i n s u l a t i n g   m a t e r i a l ,   c o n t a c t   means  mounted  on  t h e  

5  body  for  r e s i l i e n t l y   e n g a g i n g   the  p in   means  to  r e s i l i e n t l y  

6  g r i p   and  make  e l e c t r i c a l   c o n n e c t i o n   to  the  r e s p e c t i v e   p i n  

7  m e a n s ,   a  motor  p r o t e c t o r   e l e m e n t   moun ted   on  the  body  to  b e  
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Cla im  2  c o n t i n u e d  

8  t h e r m a l l y   r e s p o n s i v e   to  r i s e   in  s a i d   s u b s t a n t i a l l y   u n i f o r m  

9  t e m p e r a t u r e   to  s a i d   s e l e c t e d   t e m p e r a t u r e   for   i n t e r r u p t i n g  

10  motor   o p e r a t i o n ,   and  l e a d   means  e l e c t r i c a l l y   c o n n e c t i n g   t h e  

11  motor   p r o t e c t o r   and  the  c o n t a c t   means  to  the  motor   f o r  

12  e l e c t r i c a l l y   c o n n e c t i n g   the  motor   in  s a i d   e l e c t r i c a l   c i r c u i t .  

1  3.  A  motor   p r o t e c t o r   u n i t   for   use  in  a  r e f r i g e r a t o r  

2  c o m p r e s s o r   motor   s y s t e m   h a v i n g   a  c o m p r e s s o r   of  the   r o t a r y  

3  type  and  an  e l e c t r i c a l   motor   for  o p e r a t i n g   c o m p r e s s o r  

4  a r r a n g e d   w i th   in  an  h e r m e t i c a l l y - s e a l e d ,   f l u i d - f i l l e d  

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

6  f l u i d - f i l l e d   c o n t a i n e r   which  is  s u b s t a n t i a l l y   u n i f o r m e d  

7  t h r o u g h o u t   a l l   p a r t s   of  the  c o n t a i n e r ,   h a v i n g   a  p l u r a l i t y   o f  

8  e l e c t r i c a l l y   c o n d u c t i v e   p in   means  e x t e n d i n g   t h r o u g h   a  w a l l   o f  

9  the  c o n t a i n e r   in  s e a l e d   r e l a t i o n   and  in  s p a c e d ,   e l e c t r i c a l l y  

10  i n s u l a t e d   r e l a t i o n   to  the  w a l l   and  to  each  o t h e r   f o r  

11  e l e c t r i c a l l y   c o n n e c t i n g   the  motor   in  an  e l e c t r i c a l   c i r c u i t ,  

12  and  h a v i n g   motor  p r o t e c t o r   means  c o n n e c t e d   in  the   e l e c t r i c a l  

13  motor  c i r c u i t   w i t h i n   the  c o n t a i n e r   to  be  t h e r m a l l y   r e s p o n s i v e  

14  to  a  s e l e c t e d   r i s e   in  t e m p e r a t u r e   for   i n t e r r u p t i n g   o p e r a t i o n  

15  of  the  motor  to  p r e v e n t   o v e r h e a t i n g   of  the  motor   on  t h e  

16  o c c u r r e n c e   of  f a u l t   c o n d i t i o n s   in  the  s y s t e m ,   the  m o t o r  

17  p r o t e c t o r   u n i t   c o m p r i s i n g   a  c l u s t e r   b lock   body  of  a n  

18  e l e c t r i c a l   i n s u l a t i n g   m a t e r i a l ,   c o n t a c t   means  mounted   on  t h e  

19  body  for   r e s i l i e n t l y   e n g a g i n g   the  pin  means  to  r e s i l i e n t l y  

20  g r i p   and  make  e l e c t r i c a l   c o n t a c t   to  the  r e s p e c t i v e   p in   m e a n s  

21  for   h o l d i n g   the  motor   p r o t e c t o r   u n i t   on  the  p in   means ,   a  

22  motor   p r o t e c t o r   e l e m e n t   mounted   on  the  c l u s t e r   b l o c k   body  t o  

23  be  t h e r m a l l y   r e s p o n s i v e   to  a  s e l e c t e d   r i s e   in  s a i d  

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

25  i n t e r r u p t i n g   motor   o p e r a t i o n   to  p r e v e n t   o v e r h e a t i n g   of  t h e  

26  m o t o r ,   and  l e a d   means  e l e c t r i c a l l y   c o n n e c t i n g   the  m o t o r  

27  p r o t e c t o r   and  the  c o n t a c t   means  to  a  motor  for   e l e c t r i c a l l y  

28  c o n n e c t i n g   the  motor   in  an  e l e c t r i c a l   c i r c u i t .  
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