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©  Compressor  assemblies. 
  In  a  clutch-driven  compressor  assembly  with  multiple 
clutch  in  the  crankcase  of the  compressor the  drive  shaft  (11) 
extends into  the  centre  of the  clutch  and  is  recessed  to  accept 
the  outer  end  of the  crankshaft  (7)  and  a  retaining  nut (26) for 
the  clutch  body  and  an  inner  bearing  (25)  on  which  the  input 
shaft  runs,  the  clutch  being  releasable  to  unload  the 
compressor  by  a  pneumatic  control  signal  acting  on  an 
annular  release  piston  (22). 



Tr.is  i n v e n t i o n   r e l a t e s   tc   c o m p r e s s o r   a s s e m b l i e s   a n c  

r e l a t e s   more   p a r t i c u l a r l y   to   an  a i r   c o m p r e s s o r   a s s e m b l y  

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

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

e n g i n e s   of   v e h i c l e s   in  o r d e r   to   be  g e a r   d r i v e n   c o n t i n u -  

o u s l y   to   c h a r g e   a i r   r e s e r v o i r s   f o r   b r a k i n g   s y s t e m s .   I t  

has   a l s o   been   p r o p o s e d   to  p r o v i d e   s u c h   a i r   c o m p r e s s o r s  

w i t h   m e a n s   f o r   r e n d e r i n g   t hem  i n o p e r a t i v e   when  an  a i r  

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

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

an  u n l o a d e r   v a l v e   w h i c h   can  be  o p e n e d   in   r e s p o n s e   t o   a  

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

t he   s h o r t c o m i n g   t h a t   when  o p e r a t i n g   o f f - l o a d   an  u n d e s i r a b l e  

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

and  i s   t h e n   t r a n s m i t t e d   i n t o   t h e   a s s o c i a t e d   s y s t e m   w h e n  

t he   c o m p r e s s o r   comes  back   i n t o   s e r v i c e .   Such  o i l   i s  

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

the   s y s t e m .  

An  a l t e r n a t i v e   p r o p o s a l   has   been   to  p r o v i d e   a  c l u t c h   i n  

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

r o t a t i o n   in  r e s p o n s e   to  a  g o v e r n o r   s i g n a l .   Such  a  c l u t c h  

has  to  o p e r a t e   u n d e r   a d v e r s e   c o n d i t i o n s   due  to  t o r q u e  

r e v e r s a l s   of   t h e   c o m p r e s s o r .   The  s i z e   of  s u c h   a  c l u t c h  

is  r e s t r i c t e d   by  the   s i z e   of   t h e   c a s i n g   w i t h i n   w h i c h   i t  

is   r e q u i r e d   to   be  h o u s e d   and  the   p r e s e n t   i n v e n t i o n  

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

s u p p o r t   l e n g t h   w h i c h   may  be  a v a i l a b l e   f o r   an  i n p u t   s h a f t  



of  s u c h   a  c l u t c h   of   a  c o m p r e s s o r   a s s e m b l y .  

A c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a ` 

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

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

r u n n i n g   in  a  f i r s t   o u t e r   b e a r i n g   in   t h e   h o u s i n g   a n d  

i n c o r p o r a t i n g   an  i n p u t   p a r t   of  a  m u l t i   p l a t e   c l u t c h  

c h a r a c t e r i s e d   in   t h a t   s a i d   i n p u t   p a r t   i s   e m b r a c e d   by  a  

c l u t c h   o u t p u t   p a r t   d r i v a b l y   l o c a t e d   on  a  c o m p r e s s o r   s h a f t  

and  s a i d   i n p u t   p a r t   h a v i n g   an  a x i a l   r e c e s s   a c c o m m o d a t i n g  

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

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

s h a f t / a b o u t   w h i c h   t h e   i n n e r   end  of   t h e   i n p u t   p a r t   i s  

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

of  s a i d   c l u t c h .  

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

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

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

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

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  more   c l e a r l y   u n d e r -  

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

f u r t h e r   d e s c r i b e d   by  way  of   e x a m p l e   w i t h   r e f e r e n c e   t o  

t he   a c c o m p a n y i n g   d r a w i n g   wh ich   i l l u s t r a t e s   a  s e c t i o n a l  

v i ew   o f   a  s i n g l e   c y l i n d e r   c o m p r e s s o r   a s s e m b l y   in   a c c o r d a n c e  

w i t h   one  e m b o d i m e n t   of   t h e   i n v e n t i o n .  

R e f e r r i n g   to   t h e   d r a w i n g   t h e   c o m p r e s s o r   has   a  c a s t   m e t a l  

h o u s i n g   in  t he   form  o f   a  c o m b i n e d   c r a n k c a s e   and  c y l i n d e r  



c e n o t e c   by  r e f e r e n c e   1,  the   c y l i n d e r   b e i n g   p r o v i d e a   w i t h  

a  v a l v e   p l a t e   2  c o n t a i n i n g   the   n e c e s s a r y   v a l v e s   c o -  

o p e r a t i n g   w i t h   a  c y l i n d e r   head  3  w i t h   s u i t a b l e  i n l e t  a n d  

o u t p u t   p o r t s ,  t h e   d e t a i l s   of  w h i c h   a r e  o f   no  c o n s e q u e n c e  

in  r e l a t i o n   to   t h e   p r e s e n t   i n v e n t i o n   and  may  be  of   a  

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

a  p i s t o n   4  and  a  c o n n e c t i n g   rod   5  f o r   e f f e c t i n g   r e c i p r o -  

a t i o n   of  t h e   p i s t o n   4  in   t he   b o r e   6  of   the   c y l i n d e r  

by  v i r t u e   of   r o t a t i o n   of  a  c r a n k s h a f t   7  t he   f r e e   end  o f  

w h i c h   r u n s   in   a  bush   8  in   an  end  p l a t e   9  on  one  end  o f  

t h e   c r a n k c a s e .   The  o t h e r   end  of   t he   c r a n k c a s e   is   p r o v i d e d  

w i t h   a  g e n e r a l l y   c y l i n d r i c a l   i n t e g r a l l y   c a s t   e x t e n s i o n  

10  which   h o u s e s   a  c l u t c h   a s s e m b l y   v i a   wh ich   t h e   c r a n k -  

s h a f t   i s   d r i v e n   by  a  r o t a t a b l e   i n p u t   s h a f t   p o r t i o n   11 

w h i c h   r u n s   in   a  b a l l   b e a r i n g   12  c a p t i v e   in  a  f u r t h e r  

end  p l a t e   13  on  t h i s   end  of  t h e   h o u s i n g .   The  o u t e r   e n d  

of  t he   s h a f t   11  i s   p r o v i d e d   w i t h   a  k e y - w a y   14  and  s u i t a b l e  

f i x i n g   means   f o r   m o u n t i n g   a  g e a r   whee l   f o r   e n g a g e m e n t  

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

d r i v i n g   t h e   c o m p r e s s o r .   The  i n p u t   s h a f t   11  i s   i n t e g r a l  

w i t h   an  i n p u t   p a r t   15  of   a  m u l t i - p l a t e   c l u t c h   t h i s   i n p u t  

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

16  of  t h e   c l u t c h   t h e   o u t p u t   p a r t   b e i n g   c a r r i e d   on  a  

s p l i n e   17  on  t h e   c r a n k s h a f t   of  t h e   c o m p r e s s o r .  

The  i n p u t   p a r t   15  has  s p l i n e s   32  e n g a g e a b l e   w i t h   i n w a r d  

p r o j e c t i o n s   30  of   i n n e r   p l a t e s   31.  The  o u t p u t   p a r t   o f  

t h e   c l u t c h   c o m p r i s e s   a  cage   19  of  a  hub  p o r t i o n   w i t h  

a x i a l   s l o t s   in   w h i c h   o u t w a r d   p r o j e c t i o n   of  o u t e r   c l u t c h  

p l a t e s   29  a r e   to   l o c a t e .   O u t e r   p a r t   18  i s   d i r e c t l y  



s p l i n e d   to  t h e   c r a n k s h a f t   at   17.  C o - o p e r a b l e  w i t h  t h e  

o u t e r   p l a t e s   29  of  t he   c l u t c h   the   c a g e  1 9   i s   u r g e d   i n t o  

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

s p r i n g s   20.  The  c l u t c h   a s s e m b l y   i s   r e t a i n e d   t o g e t h e r  

by  an  i n t e r n a l   c i r c l i p   21  l o c a t e d   in   t h e   c a g e   19  f o r   r e a c t -  

i n g   t he   f o r c e   o f   t h e   d i s c   s p r i n g s   20  and   p n e u m a t i c a l l y  

o p e r a b l e   c l u t c h   r e l e a s e   means   in  t h e   form  of   an  a n n u l a r  

p i s t o n   22  i s   p r o v i d e d   e n g a g e a b l e   w i t h   t h e   c a g e   19  t h r o u g h  

a  t h r u s t   member   23  in   a  s e n s e   to   c o m p r e s s   t h e   s p r i n g s  

20  and  r e l e a s e   t h e   c l u t c h .   P i s t o n   22  i s   k e y e d   a g a i n s t  

r o t a t i o n   by  a  l o c a t i n g   p in   2 8 .  

The  main  b e a r i n g   of   t he   c o m p r e s s o r   on  t h e   d r i v e   s i d e   i s  

p r o v i d e d   by  a  s u b s t a n t i a l   b a l l   r a c e   24  and  t h e   i n w a r d  

end  of  t he   i n p u t   s h a f t   and  c l u t c h   i n p u t   member   15  i s  

c a r r i e d   on  a  b e a r i n g   25  w i t h i n i c o a x i a l   r e c e s s   33  of  t h e  

i n p u t   p a r t   15.  F i x i n g   means   f o r   r e t a i n i n g   t h e   b e a r i n g  

on  the   c r a n k s h a f t   c o m p r i s e s   a  t h r e a d e d   end  p o r t i o n   of  t h e  

c r a n k s h a f t   c a r r y i n g   a  s u i t a b l e   r e t a i n i n g   n u t   to  c l a m p  

b e a r i n g   24,  hub   p o r t i o n   18  and  b e a r i n g   18  in   p o s i t i o n  

on  t h e   c r a n k s h a f t .  

C o n s i d e r i n g   now  t h e   m a n n e r   of   p u t t i n g   t o g e t h e r   t h e  

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

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

w i t h   the   n e c e s s a r y   v a l v e   p l a t e   and  c y l i n d e r   head   c o m p o n e n t s .  

The  o u t p u t   member   16  of  t h e   c l u t c h   a s s e m b l y   i s   a s s e m b l e d  

as  a  s e p a r a t e   u n i t   w i t h   p l a t e s   p r o p e r l y   a l i g n e d   f o l l o w i n g  

which   the   p n e u m a t i c   r e l e a s e   p i s t o n   22  i s   p l a c e d   i n  

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



o u t e r   p l a t e s   and  t h e   d i s c   s p r i n g   20  ( r e t a i n e d   t o g e t h e r  

by  v i r t u e   of  t he   c i r c l i p   21)  i s   p l a c e d   o n t o   the   s p l i n e   17 

on  the   c r a n k s h a f t   7  f o l l o w e d   by  t h e   b e a r i n g   25  and  t h e  

f i x i n g   means   i n c l u d i n g   t he   r e t a i n i n g   n u t   26.  T h e r e a f t e r  

t h e   i n p u t   p a r t   15  of   t h e   c l u t c h ,   i n t e g r a l   w i t h   t he   s h a f t  

11  a l r e a d y   a s s e m b l e d   i n t o   t h e   b e a r i n g   12  in   t h e   e n d  

c o v e r   13,  i s   i n t r o d u c e d   i n t o   t h e   a s s e m b l y   l i n i n g   up  t h e  

s h a f t   form  17  w i t h   t h e   i n t e r n a l   p r o j e c t i o n s   30  of  t h e  

c l u t c h   p l a t e s   and  i n s e r t i n g   t he   n e c e s s a r y   f i x i n g   b o l t s  

( n o t   s h o w n ) ' f o r   t h e   p l a t e   1 3 .  

In  o p e r a t i o n   of   t h e   a s s e m b l y ,   in   t he   a b s e n c e   of   a  s u i t -  

a b l e   c o m p r e s s e d   a i r   s i g n a l   in   t h e   c o n t r o l   p a s s a g e   27  f r o m  

a  g o v e r n o r   or  c o n t r o l   v a l v e ,   t h e   c l u t c h   a s s e m b l y   w i l l  

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

t o r q u e   w i l l   be  a p p l i e d   on  t h e   i n p u t   s h a f t   11  t h r o u g h  

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

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

c o m p r e s s e d   a i r   s t o r a g e   r e s e r v o i r s .   Upon  a t t a i n m e n t   o f  

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

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

a  p r e s s u r e   s i g n a l   v i a   t h e   p a s s a g e   27  to   t he   r e l e a s e  

p i s t o n   22  w h i c h   w i l l   t h e r e b y   be  u r g e d   l e f t w a r d s   t o  

c o m p r e s s   the   d i s c   s p r i n g s   20  and  q u i c k l y   r e l e a s e   the   c l u t c h .  

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

p r e s s u r e   s i g n a l   in   p a s s a g e   27  i s   a g a i n   r e m o v e d   to  r e -  

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

t h e   c l u t c h ,   any  t e n d e n c y   f o r   r o t a t i o n   of   t he   p i s t o n   2 2  

is   p r e v e n t e d   by  a  l o c a t i n g   peg  28  w h i c h   h o l d s   t h e  

p i s t o n   22  in  a  g i v e n   p o s i t i o n   in  r e l a t i o n   to  t he   h o u s i n g .  



1.  A  c o m p r e s s o r   a s s e m b l y   i n c l u d i n g   a  h o u s i n g   h a v i n g  

a  r o t a t a b l e   i n p u t   s h a f t   (11)   f o r   c o n n e c t i o n   t o  a   p r i m e   m o v e r  

s a i d   s h a f t   r u n n i n g   in   a  f i r s t   o u t e r   b e a r i r -   (12)   in  t h e  

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

c l u t c h   c h a r a c t e r i s e d   in  t h a t   s a i d   i n p u t   p a r t  ( 1 5 )   i s  

e m b r a c e d   by  a  c l u t c h   o u t p u t   p a r t   ( 18 )   d r i v a b l y   l o c a t e d  

on  a  c o m p r e s s o r   s h a f t   (7)  and  s a i d   i n p u t   p a r t   h a v i n g   a n  

a x i a l   r e c e s s   ( 3 3 )   a c c o m m o d a t i n g   r e t a i n i n g   means   f o r   t h e  

c l u t c h   o u t p u t   p a r t   ( 1 8 )   on  the   c o m p r e s s o r   s h a f t   and  a l s o  

i n w a r d l y   t h e r e o f   on  t h e   c o m p r e s s o r   s h a f t   a  b e a r i n g   ( 2 5 )  

a b o u t   w h i c h   t h e   i n n e r   end  of  the   i n p u t   part  ( 1 5 )  i s   r o t  t -  

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

of  s a i d   c l u t c h .  

2.  A  c o m p r e s s o r   a s s e m b l y   as  c l a i m e d   in   c l a i m   1,  c h a r -  

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

end  p o r t   o f   t h e   c r a n k s h a f t   c a r r y i n g   a  n u t   (26)   c l a m p i n g  

t o g e t h e r   s a i d   o u t p u t   p a r t   (18)   and  s a i d   b e a r i n g   ( 2 5 ) .  

3.  A  c o m p r e s s o r   a s s e m b l y   as  c l a i m e d   in   c l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   t he   nu t   (26)   c l a m p s   t o g e t h e r   s a i d  

o u t p u t   p a r t   ( 18 )   s a i d   b e a r i n g   (25)   and  an  a d j a c e n t   m a i n  

b e a r i n g   ( 2 4 )   of   t h e   c o m p r e s s o r   c r a n k s h a f t .  

4.  A  c o m p r e s s o r   a s s e m b l y   s u b s t a n t i a l l y   as  d e s c r i b e d  

h e r e i n   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g .  
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