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54)  Automotive  air  conditioning  system  controlled  by  damped  pressure  switch. 
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The  electrically  operated  clutch  controlling  operation  of 
the  compressor  is  regulated  by  a  damped  pressure  switch. 
The  pressure  switch  has  a  diaphragm  which  moves  in  re- 
sponse  to  pressure  variation  to  actuate  the  switch.  The  force 
acting  on  the  diaphragm  is  opposed  by  spring  force.  The  hous- 
ing  is  provided  with  a  damping  chamber  between  the  dia- 
phragm  chamber and  the  restricted  passage  in the  inlet. The  re- 
stricted  passage  is  the  clearance  between  the  hole  drilled  in 
the  metal  insert  and  the  wire  fixed  in  the  hole.  The  restriction  is 
selected  relative  to  the  damping  chamber  so  the  switch  will  not 
cycle  more  than  four  times  per  minute  when  sensing  pressure 
at  the  outlet  of  a  finned  coil  evaporator  in  an  automotive  air 
conditioning  system  operating  under  light  load. 



BACKGROUND  OF  THE  INVENTION 

To  i m p r o v e   f u e l   e conomy   a u t o m o t i v e  

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

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

to  a v o i d   i c i n g   t he   e v a p o r a t o r .   The  c l u t c h  

b e t w e e n   t h e   e n g i n e   and  t he   c o m p r e s s o r   i s  

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

a  p r e s s u r e   s w i t c h   w i t h   t h e   p r e s s u r e   s w i t c h  

h a v i n g   c o s t   and  i n s t a l l a t i o n   a d v a n t a g e s .   U s e  

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

f l o o d e d   e v a p o r a t o r   t y p e   s y s t e m s   w h e r e   t h e  

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

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

t h e   c o m p r e s s o r   s t a r t s   and  a  p r e s s u r e   s w i t c h  

c a u s e s   t h e   c l u t c h   to  c y c l e   too  f a s t .   T h e r e f o r e ,  

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

a b l e   t h e r m o s t a t i c   s w i t c h .  

SUMMARY  OF  THE  INVENTION 

The  p r i n c i p a l   o b j e c t   of   t h i s   i n v e n t i o n  

is   to  c o n t r o l   c o m p r e s s o r   o p e r a t i o n   in   a n  

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

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

s w i t c h .   T h i s   is   a c c o m p l i s h e d   by  p r o v i d i n g   a  

damped   p r e s s u r e   s w i t c h .   The  s w i t c h   is   d a m p e d  



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

t i m e s   p e r   m i n u t e   u n d e r   low  l o a d   c o n d i t i o n s .  

T h u s ,   t h e   s y s t e m   c y c l e s   a t   a b o u t   t he   same  r a t e  

as  when  c o n t r o l l e d   by  a  t h e r m o s t a t i c   s w i t c h .  

The  p r e s s u r e   s w i t c h   m u s t   be  h i g h l y   damped  a n d  

no  s u c h   p r e s s u r e   s w i t c h   e x i s t e d .  

A c c o r d i n g l y ,   a n o t h e r   o b j e c t   of  t h i s  

i n v e n t i o n   is   to  p r o v i d e   a  damped  p r e s s u r e  

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

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

r e s t r i c t e d   p a s s a g e   in   t h e   i n l e t   to  t he   d a m p e d  

p r e s s u r e   c h a m b e r   u n d e r   t h e   d i a p h r a g m   has   s u c h  

a  s m a l l   a r e a   and  i s   so  l o n g   as  to  be  v i r t u a l l y  

i m p o s s i b l e   to  d r i l l   on  a  p r o d u c t i o n   b a s i s .   I  

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

known  d i a m e t e r   in   t h e   h o l e   so  t h e   c l e a r a n c e   i s  

t h e   r e s t r i c t e d   p a s s a g e .   The  p i n   can  be  m a d e  

of   w i r e .   Wi re   d i a m e t e r   is  q u i t e   e x a c t .   I t  

i s   r e l a t i v e l y   e a s y   to  make  a  v e r y   r e s t r i c t e d  

p a s s a g e   w h i c h   can  be  " t u n e d "   to  t he   a i r  

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

when  t h e   c o m p r e s s o r   s t a r t s   o p e r a t i o n .   T h e  

damped   p r e s s u r e   s w i t c h   does   n o t   s l o w   down  t h e  

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

s t o p s   s i n c e   t h e   s y s t e m   p r e s s u r e   r i s e s   s l o w l y  



and  t he   p r e s s u r e   in  t h e   damped   c h a m b e r   k e e p . s  

up.  Thus  t he   t r i p   p o i n t   (when  t h e   c o m p r e s s o r  

s t a r t s )   can  be  s e n s e d   a c c u r a t e l y . . . m o r e   a c c u r a t e l y  

t h a n   w i t h   a  t h e r m o s t a t i c   s w i t c h .   In  e f f e c t   t h e  

p r e s s u r e   s w i t c h   is  damped  o n l y   as  t h e   s y s t e m  

p r e s s u r e   f a l l s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g u r e   1  is   a  v e r t i c a l   s e c t i o n   t h r o u g h  

t he   damped   p r e s s u r e   s w i t c h ,  

F i g u r e   2  is   a  g r e a t l y   e n l a r g e d   s e c t i o n  

t h r o u g h   t h e   r e s t r i c t o r   shown  in  t he   i n l e t   i n  

F i g u r e   1,  a n d  

F i g u r e   3  is   a  s c h e m a t i c   s h o w i n g   of  a n  

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

damped   p r e s s u r e   s w i t c h .  

DETAILED  DESCRIPTION  OF  THE  DRAWINGS 

The  p r e s s u r e  s w i t c h   h o u s i n g   has   a  

l o w e r   p o r t i o n   10  c o n n e c t e d   to  t h e   i n t e r m e d i a t e  

p o r t i o n   12  by  a  c l amp   r i n g   14  and  d e f i n e ,   i n  

c o o p e r a t i o n   w i t h   t h e   i n t e r m e d i a t e   p o r t i o n ,   t h e  

d a m p i n g   c h a m b e r   16.  D i a p h r a g m   18  is   c l a m p e d  

b e t w e e n   t h e   i n t e r m e d i a t e   p o r t i o n   12  and  t h e  

p a r t i t i o n   h o u s i n g   p o r t i o n   20  w i t h   d i a p h r a g m  

pad  22  r e s t i n g   on  top   of  t he   d i a p h r a g m   w i t h   a n  

u p w a r d l y   e x t e n d i n g   b o s s   24  s l i d a b l y   g u i d e d   i n  



t h e   c e n t r a l   b o r e   of  p a r t i t i o n   20.  The  u p p e r  

h o u s i n g   p a r t   26  i s   m o u n t e d   on  top  of  t h e  

p a r t i t i o n   20.  The  u p p e r   h o u s i n g   26,  t h e  

p a r t i t i o n   20  and  t h e   i n t e r m e d i a t e   h o u s i n g   12  

a r e   c o n n e c t e d   t o g e t h e r   by  a  c lamp  r i n g   2 8 .  

The  s p a c e   u n d e r   t h e   d i a p h r a g m   18  i s   s e a l e d   b y  

0 - r i n g   30  m o u n t e d   in   t h e  g r o o v e   in  t h e  

p a r t i t i o n   and  c o m p r e s s e d   a g a i n s t   t he   r im   of  t h e  

d i a p h r a g m .   The  d i a p h r a g m   is   p r e f e r a b l y   a  t h i n  

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

in   d e t a i l   in   c o p e n d i n g   a p p l i c a t i o n   S e r i a l  

No.  F i l e d  

The  l o w e r   end  of  a c t u a t o r   32  f i t s  

i n s i d e   b o s s   24  and  t h e   t o n g u e   34  of  s w i t c h   36 

e n g a g e s   t h e   a c t u a t o r   b e t w e e n   s h o u l d e r s   38,  4 0  

so  t h a t   m o v e m e n t   of   t h e   a c t u a t o r   w i l l   move  t h e  

t o n g u e .   When  t h e   b a r r e l   s p r i n g   42  c o m p r e s s e d  

b e t w e e n   t h e   end  of   t o n g u e   34  and  c r o s s   m e m b e r  

44  of   t h e   s w i t c h   b l a d e   goes   o v e r   c e n t e r   t h e  

c o n t a c t   c a r r y i n g   end  44  of  t h e   s w i t c h   w i l l  

snap   down  to  e n g a g e   c o n t a c t   46  w h i c h   i s  

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

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

in   c o n n e c t o r   48.  In  t h e   p o s i t i o n   shown  in  t h e  

d r a w i n g ,   t he   s w i t c h   c o n t a c t   b e a r s   a g a i n s t   a  



b o s s   50  m o l d e d   in   t he   u p p e r   h o u s i n g   p a r t .   T h e  

o t h e r   end  of  t h e   s w i t c h   b l a d e   is  c o n n e c t e d   t o  

t e r m i n a l   arm  52  by  r i v e t   54  and  t h i s   t e r m i n a l  

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

p r o v i d e   c o n n e c t o r   5 6 .  

The  a c t u a t o r   is  b i a s e d   d o w n w a r d l y   b y  

two  s p r i n g s   d e s i g n a t e d   a  r e s e t   s p r i n g   58  and  a  

t r i p   s p r i n g   60.  T h e s e   s p r i n g s   a r e   p r e f e r a b l y  

a r r a n g e d   as  shown  in   t h e   a f o r e s a i d   c o p e n d i n g  

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

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

a s s e m b l y   a r e   u n i m p o r t a n t .   S u f f i c e   i t   to  s a y  

t h a t   as  t h e   d i a p h r a g m   r i s e s   w i t h   i n c r e a s i n g  

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

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

s n a p s   o v e r   c e n t e r   f rom  t h e   p o s i t i o n   shown  i n  

F i g u r e   1  to  make  c o n t a c t   w i t h   t h e   f i x e d   c o n t a c t  

46  and  t h u s   c o m p l e t e   t he   e l e c t r i c   c i r c u i t  

b e t w e e n   t h e   c o n n e c t o r s   48  and  56.  On  the   r e t u r n  

s t r o k e   as  t h e   p r e s s u r e   u n d e r   t h e   d i a p h r a g m  

d e c r e a s e s   t r i p   s p r i n g   60  b e c o m e s   i n o p e r a t i v e  

or  i n e f f e c t i v e   b e f o r e   t h e   s w i t c h   s n a p s   f r o m  

f i x e d   c o n t a c t   46  b a c k   to  t h e   i n e r t   b o s s   5 0 .  

T h e r e f o r e ,   t he   t r i p   f o r c e   is  d e t e r m i n e d   b y  

t h e   f o r c e   of  b o t h  s p r i n g s   w h i l e   t he   r e s e t  



f o r c e   i s   d e t e r m i n e d   o n l y   by  s p r i n g   58.  I t   i s  

e m p h a s i z e d   t h a t   f o r   t he   p u r p o s e   of  t h i s   i n v e n -  

t i o n   any  s p r i n g   a r r a n g e m e n t   can  be  u s e d   a l t h o u g h  

t h a t   j u s t   d e s c r i b e d   b r i e f l y   ( and   more  f u l l y  

d e s c r i b e d   in   t he   c o p e n d i n g   a p p l i c a t i o n )   i s  

d e e m e d   p r e f e r a b l e .  

The  l o w e r   h o u s i n g   10  is   p r o v i d e d  

w i t h   an  i n l e t   62  w h i c h   is   c o n n e c t e d   to  t h e  

s u c t i o n   l i n e   74  l e a d i n g   f rom  the   o u t l e t   o f  

t h e   f i n n e d   t u b e   e v a p o r a t o r   76  in  t he   a u t o m o t i v e  

a i r   c o n d i t i o n i n g   s y s t e m   shown  in  F i g u r e   3 .  

I n l e t   62  l e a d s   to  d a m p i n g   c h a m b e r   16  and  t h e  

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

t h e   d i a p h r a g m   by  p a s s a g e   64.  As  p r e v i o u s l y  

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

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

t h e   p r e s s u r e   of   t h e   e v a p o r a t o r   o u t l e t   d r o p s  

q u i t e   r a p i d l y   when  t h e   c o m p r e s s o r   o p e r a t e s  

and  t h e   a i r   c o n d i t i o n i n g   l o a d   on  t h e   s y s t e m   i s  

l i g h t .   N o r m a l l y ,   t h e   s e q u e n c e   is   as  f o l l o w s .  

When  t h e   c o m p r e s s o r   does   n o t   o p e r a t e ,   t h e  

p r e s s u r e   in   t h e   s y s t e m   a t   t h e   e v a p o r a t o r   o u t l e t  

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

a c t u a t e s   t h e   s w i t c h   to  go  o v e r   c e n t e r   a n d  

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



c l u t c h   78  in   t he   a u t o m o t i v e   a i r   c o n d i t i o n i n g   - 

s y s t e m   to  c a u s e   t he   c o m p r e s s o r   30  to  o p e r a t e .  

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

has  e x c e s s   c a p a c i t y   and  t h e r e f o r e   t he   p r e s s u r e  

d raws   down  v e r y   r a p i d l y   at   t h e   e v a p o r a t o r   o u t l e t .  

I f   t he   p r e s s u r e   s w i t c h   has   f a s t   r e s p o n s e   to  t h e  

r a p i d   d r o p ,   t h e   s w i t c h   w o u l d   go  o v e r   c e n t e r   ( t o  

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

t i m e   and  t h e   p r e s s u r e   s w i t c h   w o u l d   soon   t h e r e -  

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

c l u t c h   w o u l d   be  c y c l e d   q u i t e   f r e q u e n t l y .   T h i s  

is   u n d e s i r a b l e .   G e n e r a l l y ,   u n d e r   l i g h t   l o a d  

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

more   t h a n   f o u r   t i m e s   a  m i n u t e .   The  p r e s s u r e  

d rop   is  f a s t   and  i f   t h e   s w i t c h i n g   is  d e l a y e d  

no  ha rm   is   d o n e .   When  t h e   c l u t c h   is   d i s e n g a g e d ,  

t he   p r e s s u r e   w i l l   r i s e  b u t   t h e   r i s e   i s   m u c h  

s l o w e r   t h a n   t h e   d r o p .  

To  s l o w   down  or  damp  t h e   r e s p o n s e   o f  

t he   p r e s s u r e   s w i t c h   a  r e s t r i c t i o n   is   p u t   in  t h e  

i n l e t   62  l e a d i n g   to  t he   d a m p i n g   c h a m b e r   1 6 .  

R e s t r i c t i o n   t a k e s   t h e   f o rm  of  a  m e t a l   i n s e r t   66  

t h r o u g h   w h i c h   h o l e   68  is  d r i l l e d .   I t   i s  

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

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



to  t h e   d a m p i n g   c h a m b e r   16.  T h e r e f o r e ,   t he   h o l e  

is   made  of  a  s i z e   w h i c h   can  be  d r i l l e d   e a s i l y  

and  t h e n   a  p i n   70  made  f r o m   w i r e   is   m o u n t e d   i n  

t h e   h o l e   by  b e n d i n g   t he   ends   to  p r e v e n t   t h e  

p i n   f rom  d r o p p i n g   ou t   of  t he   h o l e .   Wire   s i z e s  

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

t h e   w i r e   d i a m e t e r   can  be  s e l e c t i v e   r e l a t i v e   t o  

t h e   d i a m e t e r   of  t h e   h o l e   so  t h a t   t h e   c l e a r a n c e  

b e t w e e n   t h e   w i r e   and  t h e   h o l e   w i l l   d e t e r m i n e  

t h e   r e s t r i c t i o n .   The  e f f e c t i v e   r e s t r i c t i o n   i s  

a l s o   a f f e c t e d   by  t h e   l e n g t h   of  t h e   r e s t r i c t i o n .  

The  a m o u n t   of  r e s t r i c t i o n   r e q u i r e d   to  a c h i e v e  

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

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

s y s t e m   is   a l s o   a f f e c t e d   by  t he   v o l u m e   of  t h e  

d a m p i n g   c h a m b e r .   I f   t h e   v o l u m e   is  s m a l l   t h e  

r e s t r i c t i o n   has   to  be  g r e a t e r .   T e s t s   d e m o n -  

s t r a t e   t h a t   a  d a m p i n g   c h a m b e r   of   0 . 5 7   c u . i n s .  

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

( h o l e )   of  0 . 0 3 2   i n c h e s   d i a m e t e r   by  a p p r o x i m a t e l y  

0 . 2 5   i n c h e s   l o n g   w i t h   a  p i n   of  0 . 0 2 9   i n c h e s  

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

a t   low  a i r   c o n d i t i o n i n g   l o a d   c o n d i t i o n s .   T e s t s  

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

i f   w i t h   t h e   same  o r i f i c e   and  p i n   a r r a n g e m e n t  



t he   c h a m b e r   v o l u m e   is   i n c r e a s e d   to  1 .0  c u . i n .  

Thus ,   w i t h   t he   t e s t   c o n d i t i o n s   c h a m b e r   v o l u m e  

to  e f f e c t i v e   o r i f i c e   a r e a   ( a r e a   of  the   h o l e  

m i n u s   a r e a   of  t he   p i n )   can  r a n g e   b e t w e e n   3 , 0 0 0  

and  7 , 0 0 0 .   I f   a  l o n g e r   o r i f i c e   or  r e s t r i c t i v e  

p a s s a g e   is   u s e d ,   t he   c h a m b e r   v o l u m e   can  b e  

r e d u c e d .   The  i n s e r t   66  is  m a c h i n e d   to  p r o v i d e  

t h r e e   f i n s   or  r i b s   72  to  s e c u r e   a  b e t t e r   s e a l  

of  t he   i n s e r t   66  to  t h e   p l a s t i c   h o u s i n g   1 0 .  

The  h o u s i n g   is  m o l d e d   o n t o   t he   i n s e r t   66.  T h e  

i n s e r t   is   m e t a l   to  i n s u r e   a c c u r a t e   d i m e n s i o n i n g  

of  t he   h o l e .   The  r e q u i s i t e   a c c u r a c y   c a n ' t   b e  

o b t a i n e d   on  a  r e l i a b l e   b a s i s   by  t r y i n g   t o  

m a c h i n e   or  mold   a  h o l e   in  a  p l a s t i c   p a r t .   T h u s .  

w i t h   an  a c c u r a t e   h o l e   d r i l l e d   in   a  m e t a l   i n s e r t  

66  and  an  a c c u r a t e l y   s i z e d   p i n   m o u n t e d   in   t h e  

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

be  v e r y   a c c u r a t e   and  r e p e a t a b l e .   The  l e n g t h  

of  t he   i n s e r t   66  and  h e n c e   t he   l e n g t h   of  t h e  

h o l e   i s   a n o t h e r   e a s i l y   m a i n t a i n e d   d i m e n s i o n .  

The  p r e s s u r e   s w i t c h   c o n t r o l s   t h e  

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

82  and  t h e   c o m p r e s s o r   80.  The  i n p u t   82  i s  

d r i v e n   by  V - b e l t s   f rom  t he   e n g i n e   ( n o t   s h o w n ) .  

The  c o m p r e s s o r   d i s c h a r g e   l i n e   84  l e a d s   to  t h e  



c o n d e n s e r   c o i l   86  w h i c h   d i s c h a r g e s   t h r o u g h  

c o n d u i t   88  l e a d i n g   to  t h e   d e h y d r a t o r / r e c e i v e r  

90.  F low  f rom  t he   r e c e i v e r   t h r o u g h   c o n d u i t   9 2  

to  t h e   e v a p o r a t o r   76  is   c o n t r o l l e d   by  t h e r m o -  

s t a t i c   e x p a n s i o n   v a l v e   94  w h i c h   r e g u l a t e s  

f l o w   to  t he   e v a p o r a t o r   in   a c c o r d a n c e   w i t h   t h e  

t e m p e r a t u r e   a t   t h e   e v a p o r a t o r   o u t l e t   as  s e n s e d  

by  t he   f e e l e r   b u l b   96  s t r a p p e d   on  the   s u c t i o n  

l i n e .   The  p r e s s u r e   s w i t c h   when  c l o s e d   c o m p l e t e s  

t h e   c i r c u i t   to  t he   c l u t c h   f rom  b a t t e r y   98.  W i t h  

t h e   damped   p r e s s u r e   s w i t c h   c o n t r o l l i n g   the   c l u t c h  

( and   t h e r e f o r e   t h e   c o m p r e s s o r   o p e r a t i o n )   t h e  

s y s t e m   o p e r a t e s   as  w e l l   or  b e t t e r   t h a n   one  w i t h  

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

when  t h e   p r e s s u r e   c a u s e s   t he   s w i t c h   to  c l o s e  

t h e   p r e s s u r e   in   t h e   s u c t i o n   l i n e   74  d r o p s   v e r y  

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

r e s p o n d   r a p i d l y   due  to  t h e   damped  r e s p o n s e .  

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

t h e   s u c t i o n   l i n e   r i s e s   s l o w l y   and  t he   p r e s s u r e  

c h a n g e   in   t h e   d a m p i n g   c h a m b e r   16  k e e p s   p a c e .  

In  e f f e c t   t h e   p r e s s u r e   s w i t c h   damps  r e s p o n s e  

to  t h e   f a s t   d r o p   - -   i t   does   n o t   damp  t he   r e s p o n s e  

to  t h e   s l ow   r i s e .   And  t he   p r e s s u r e   s w i t c h   i n  

e f f e c t   has   a  n o r m a l   r e s p o n s e   to  t h e   p r e s s u r e  



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

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

o n l y   u n d e r   t h e   c o n d i t i o n s   w h e r e   d e l a y   is  d e s i r e d .  



1.  In  an  a u t o m o t i v e   a i r   c o n d i t i o n i n g  

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

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

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

r e f r i g e r a n t   to  a  c o n d e n s e r   and  r e f r i g e r a n t  

l e a v i n g   t he   c o n d e n s e r   f l o w s   to  a  f i n n e d   c o i l  

t y p e   of   e v a p o r a t o r ,   t h e   e v a p o r a t o r   o u t l e t   b e i n g  

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

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

means   c o n t r o l l i n g   o p e r a t i o n   of  t h e  

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

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

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

p r e s s u r e   in   a  c h a m b e r ,   s a i d   c h a m b e r   b e i n g  

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

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

p r e s s u r e   c h a n g e s   in   t he   c h a m b e r   when  t h e  

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



2.  A  c o n t r o l   i n c l u d i n g   a  d i a p h r a g m  

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

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

a n d  

a  s w i t c h   a c t u a t e d   by  t he   d i a p h r a g m   a n d  

c o n n e c t e d   to  t he   c l u t c h   t o  c o n t r o l   o p e r a t i o n   o f  

t h e   c l u t c h ,  

c o n d u i t   means   c o n n e c t i n g   the   c h a m b e r  

to  s a i d   s u c t i o n   l i n e , .  

and  a  r e s t r i c t i o n   in  t he   c o n d u i t   m e a n s  

to  damp  p r e s s u r e   c h a n g e s   in  t h e   c h a m b e r   when  t h e  

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

3.  The  a u t o m o t i v e   a i r   c o n d i t i o n i n g  

s y s t e m   of  C l a i m   2  in   w h i c h   t he   r e s t r i c t i o n   a n d  

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

more   t h a n   4  t i m e s   p e r   m i n u t e   u n d e r   l i g h t   a i r  

c o n d i t i o n i n g   l o a d s .  



4.  In  a  p r e s s u r e   s w i t c h   h a v i n g   a  

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

r e s p o n s e   to  p r e s s u r e   c h a n g e s   in   a  c h a m b e r  

c o m m u n i c a t i n g   w i t h   an  i n l e t ,   m o v e m e n t   of  t h e  

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

t h e   i m p r o v e m e n t   c o m p r i s i n g ;  

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

t he   c h a m b e r ,  

a  h o l e   in  t he   p a r t i t i o n ,  

a  p i n   m o u n t e d   in  t he   h o l e   w i t h  

c l e a r a n c e   b e t w e e n   t he   p i n   and  t he   h o l e ,   t h e  

c l e a r a n c e   b e i n g   a  r e s t r i c t e d   p a s s a g e   r e t a r d i n g  

p r e s s u r e   c h a n g e   in  t h e   c h a m b e r   when  p r e s s u r e   a t  

the   i n l e t   c h a n g e s   r a p i d l y .  

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

C l a i m   4  in   w h i c h   t h e   p a r t i t i o n   is  m e t a l   a n d  

t h e   h o u s i n g   is  m o l d e d   o n t o   the   p a r t i t i o n .  

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

C l a i m   5  in   w h i c h   the   p i n   p r o j e c t s   t h r o u g h   t h e  

p a r t i t i o n   and  t h e   ends   of   t he   p i n   a r e   b e n t   t o  

p r e v e n t   t h e   p i n   f rom  f a l l i n g   o u t   of  t h e   h o l e .  



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

C l a i m   4  in  w h i c h   t he   r a t i o   of  c h a m b e r   v o l u m e  

to  t he   a r e a   of  t he   r e s t r i c t e d   p a s s a g e   i s  

b e t w e e n   a p p r o x i m a t e l y   3 , 0 0 0   and  7 , 0 0 0 .  

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

C l a i m   7  in  w h i c h   t he   l e n g t h   of  t he   r e s t r i c t e d  

p a s s a g e   is  a b o u t   1 , 7 0 0   t i m e s   the   a r e a   of  t h e  

r e s t r i c t e d   p a s s a g e .  

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

C l a i m   4  in   w h i c h   t he   c h a m b e r   v o l u m e   and  t h e  

l e n g t h   and  a r e a   of  t h e   r e s t r i c t e d   p a s s a g e   a r e  

s e l e c t e d   so  t h e   s w i t c h   w i l l   n o t   c y c l e   more  t h a n  

f o u r   t i m e s   p e r   m i n u t e   when  the   i n l e t   i s  

c o n n e c t e d   to  t h e   e v a p o r a t o r   o u t l e t   in   a n  

a u t o m o t i v e   a i r   c o n d i t i o n i n g   s y s t e m .  
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