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(54)  Gas  compressors. 

©  A  single  cylinder  air  compressor  is  provided  with  a 
valve  arrangement  (19,  20)  in  the  crankcase  which  impedes 
breathing  of  the  crankcase  (11)  during  induction  strokes  to 
create  crankcase  pressure  elevations  to  expel  lubricating 
oil  from  a  low  point  of  the  crankcase  via  a  small  passage 
(18). 
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Gas  C o m p r e s s o r s  

T h i s   i n v e n t i o n   r e l a t e s   to   gas   c o m p r e s s o r s   and  r e l a t e s  

more   p a r t i c u l a r l y   to   gas   c o m p r e s s o r s   w h i c h   u t i l i s e  

a  r e c i p r o c a t i n g   p i s t o n '   in   a  c y l i n d e r .  

5 

A  common  f o r m   of  gas   c o m p r e s s o r   r e l i e s   upon   one  o r  

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

c o m p r e s s o r s   a r e   u s e d   to   c h a r g e   r e s e r v o i r s   of  c o m p r e s s e d  

a i r   b r a k i n g   s y s t e m s   of  h e a v y   r o a d   v e h i c l e s .   The  b e a r i n g s  

1  q  of  s u c h   c o m p r e s s o r s   a r e   u s u a l l y   l u b r i c a t e d   by  o i l   u n d e r  

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

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

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

can   c a u s e   o v e r - l u b r i c a t i o n   of  t h e   c y l i n d e r   b o r e s  

15  and  r e s u l t a n t   o i l   c a r r y - o v e r   i n t o   t h e   s y s t e m   can  b e  

e x c e s s i v e .   Such  o i l   c a r r y - o v e r   can   be  d e t r i m e n t a l  

to   t h e   s y s t e m   and  i s   p r e f e r a b l y   to   be  r e m o v e d   o r  

p r e v e n t e d .   One  o b v i o u s   way  to   r e d u c e   s u c h   o i l  

c a r r y - o v e r   i s   to   l i m i t   t h e   f l o w   of  o i l   to   t h e  

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

t h e   w o r k i n g   l i f e   of  t h e   c o m p r e s s o r .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to   p r o v i d e   an  i m p r o v e d  

gas   c o m p r e s s o r   w h e r e i n   o i l   c a r r y - o v e r   can  be  s u b s t a n t -  

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

f l o w   to  t h e   b e a r i n g s .  

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

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

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

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

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

5  p r e s s u r e   f r o m   a  s o u r c e   of  l u b r i c a n t   and  c h a r a c t e r i s e d  

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

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

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

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

10 

In  a c c o r d a n c e   w i t h   one   e x a m p l e   of  t h e   i n v e n t i o n   t h e  

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

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

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

15  b u t   to   c l o s e   d u r i n g   i n d u c t i o n   s t r o k e s .   F u r t h e r m o r e ,  
i 

s a i d   c h e c k   v a l v e   may  h a v e   a  r e s t r i c t e d   f l o w   b y - p a s s  

to   l i m i t   t h e   p r e s s u r e   e l e v a t i o n s   w h i c h   may  be  p r o d u c e d  

in   t h e   c r a n k c a s e .  

20  In  a  f u r t h e r   p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   t h e  

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

o b s c u r e d   by  a  p a r t   of  t h e   c r a n k s h a f t   o v e r   a  p a r t   o f  

t h e   i n d u c t i o n   s t r o k e .  

25  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   e f f e c t   t h e   same  w i l l  

be  f u i 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  

to  t h e   a c c o m p a n y i n g   d r a w i n g s   of  w h i c h :   -  

30  
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F i g .   1  i l l u s t r a t e s   a  p a r t - s e c t i o n a l   v i e w   of  a  p i s t o n  

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

t h e   i n v e n t i o n ,  

F i g .   2  i l l u s t r a t e s   a  s i d e   v i e w   t h e r e o f   a n d ,  

F i g .   3  i l l u s t r a t e s   a  f r a g m e n t a r y   v i e w   of  an  a l t e r n a t i i v e  

e m b o d i m e n t   . 

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

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

and  c r a n k c a s e   c a s t i n g   1  p r o v i d e d   w i t h   a  v a l v e   p l a t e  

2  and  a  c y l i n d e r   h e a d   3.  The  c a s t i n g   1  has   a  c y l i n d e r  

b o r e   4  w i t h i n   w h i c h   a  p i s t o n   5  i s   r e c i p r o c a t e d   by  m e a n s  

of  a  c r a n k s h a f t   6  c o n n e c t e d   t o   t h e   p i s t o n   v i a   a  

c o n n e c t i n g   r o d   7  and  a  g u d g e o n   p i n   8.  The  c r a n k s h a f t  

i s   r o t a t a b l e   in   r e s p e c t i v e   b e a r i n g s   9  and  10  w h i c h   a r e  

p r e s s u r e   f e d   f r o m   t h e   r i g h t - h a n d   end  of  t h e   c r a n k c a s e  

w h e r e i n   an  o i l   p r e s s u r e   c h a m b e r   11  i s   p r o v i d e d .   T h i s  

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

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

12.  The  i n n e r   end  13  of  t h e   c r a n k s h a f t   i s   p r o v i d e d  

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

g e a r   t r a i n   in   t h e   c r a n k c a s e   of  t h e   e n g i n e .  

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

c h a m b e r   1  1  and  t h e   b i g - e n d   b e a r i n g   and  t h e   l e f t   h a n d  

main  b e a r i n g ,   a r e   d e n o t e d   by  b r o k e n   o u t l i n e s   14  a n d  

15  and  i t   w i l l   be  a p p r e c i a t e d   t h a t   in  o p e r a t i o n ,   o i l  

f l o w   l e a k a g e   w i l l   r un   down  i n t o   t h e   l o w e r   p a r t   of  t h e  

c r a n k c a s e   w h i c h   i s   shown  to   be  c l o s e d   by  a  s u i t a b l e  

= o v e r   p l a t e   16  and  as  shown  in  F i g .   1  ( and   as  a  d o t t e d  
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o u t l i n e   in   F i g .   20  ,  t h e r e   i s   p r o v i d e d   a  s m a l l   u p w a r d l y  

d i r e c t e d   o i l   f l o w   p a s s a g e   1  8  c o m m u n i c a t i n g   a t   a  l o w  

l e v e l   w i t h   t h e   sump  in   - the  l o w e r   - p a r t   of  t h e   c r a n k c a s e .  

F u r t h e r m o r e ,   a t   an  a p p r e c i a b l y   h i g h e r   p o i n t   in   t h e  

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

b r e a t h e r   p a s s a g e   d e n o t e d   by  r e f e r e n c e   19  ( F i g .   2)  a n d  

shown  d o t t e d   in   F i g .   1  .  The  a n g u l a r   p o s i t i o n   of  t h i s  

a i r   p a s s a g e   1  9  in   r e l a t i o n   t o   t h e   c r a n k s h a f t   r o t a t i o n  

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

10  p r o x i m i t y   of  an  o u t e r   f a c e   20  of  t h e   c r a n k w e b   c o u n t e r -  

w e i g h t   21  d u r i n g   i n d u c t i o n   s t r o k e s   of  t h e   c r a n k s h a f t  

and  p i s t o n   a s s e m b l y .   S i n c e   p a s s a g e s   18  and  19  a r e   t h e  

o n l y   b r e a t h i n g   p a s s a g e s   f o r   t h e   c r a n k c a s e ,   t h e   i n n e r   - 

end  of  t h e   p a s s a g e   19  and  o u t e r   f a c e   20  of  t h e  

15  c r a n k w e b   21  c o m p r i s e   a  t i m e d   v a l v e   w h i c h   can   i m p e d e  

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

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

As  shown  in   F i g .   2  t h e   d i r e c t i o n   of  r o t a t i o n   of  t h e  

20  c r a n k s h a f t   i s   d e n o t e d   by  an  a r r o w   22,   t h e   c r a n k w e b  

21  b e i n g   shown   in   d o t t e d   o u t l i n e .   I t   i s   s e e n   m o r e o v e r  

t h a t   a t   a  s u i t a b l e   a n g u l a r   pos   i t   i o n   1  m o v i n g   away  f r o m  

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

s t r o k e   t h e   s u r f a c e   20  of  t h e   c o u n t e r w e i g h t   of  t h e   c r a n k -  

25  web  i s   a b o u t   t o   o b s c u r e   t h e   i n n e r   end  of  t h e   p a s s a g e  

19.  The  e f f e c t   of   t h i s   i s   to   i m m e d i a t e l y   i m p e d e  

t h e   f o r m e r l y   f r e e   f l o w   of  a i r   i n t o   and  o u t   of  t h e  

c r a n k c a s e   so  t h a t   t h e   d o w n w a r d   m o v e m e n t   of  t h e  

p i s t o n   i s   a b l e   to   c r e a t e   a  s u i t a b l e   p r e s s u r e   e l e v a t i o n  

30  w h i c h   a c t s   in   a  s e n s e   to   d r i v e   o i l   a b o v e   t h e   p l a t e   16 
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ou t   i n t o   t h e   g e a r   h o u s i n g   u p w a r d s   v i a   t h e   s m a l l  

p a s s a g e   18.  By  s u c h   m e a n s ,   t h e   l e v e l   of  d r a i n e d -  

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

l i m i t e d   to   a  l e v e l   d e t e r m i n e d   by  t h e   p o s i t i o n   of  t h e  

5  p a s s a g e   1 8 .  

The  s i z e   of  t h e   p a s s a g e   18  and  t h e   l a r g e r   p a s s a g e   19 

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

of  t h e   c r a n k s h a f t   f o r   w h i c h   t h e   p a s s a g e   19  i s   c l o s e d  

1  0  d u r i n g   i n d u c t i o n   s t r o k e s   ,  to   e n s u r e   t h a t   any  t e n d e n c y  

f o r   o i l   b u i l d - u p   in   t h e   c r a n k c a s e   i s   p r e v e n t e d .   On 

t h e   o t h e r   h a n d   L i t   i s   u n d e s i r a b l e   to   c r e a t e   more   t h a n  

m i n i m a l   c y c l i c   p r e s s u r e   e l e v a t i o n s   in   t h e   c r a n k c a s e  

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

15  t h e   c o m p r e s s o r   b u t   i t   may  a l s o   be  c o u n t e r   e f f e c t i v e  

in  t h a t   i t   w i l l   t e n d   to   d r i v e   l u b r i c a n t   u p w a r d s  

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

of  t h e   c o m p r e s s o r .  

20  As  m e n t i o n e d   in  t h e   f o r e g o i n g   ,  and   as  i l l u s t r a t e d  

in  F i g .   3,  an  a l t e r n a t i v e   m e t h o d   of  a c h i e v i n g   t h e  

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

to   F i g s .   1  and  2,  w o u l d   c o m p r i s e   t h e   p r o v i s i o n   of  a  

s u i t a b l e   c h e c k   v a l v e   23  in   p l a c e   of  t h e   p a s s a g e   19 

25  bu t   i t   may  be  a p p r e c i a t e d   t h a t   c a r e f u l   s e l e c t i o n   o f  

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

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

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

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

30  g i v e n   a b o v e .  
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W i t h   a  c o m p r e s s o r   s u c h   as  d e s c r i b e d   w i t h   r e f e r e n c e  

to   F i g s .   1  and   2,  i t   may  be  a p p r e c i a t e d   t h a t   c o r r e c t  

f u n c t i o n i n g   of   t h e   i n v e n t i o n   i s   d e p e n d e n t   upon   t h e  

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

5  w h i c h   i t   i s   d e s i g n e d   h a v i n g   r e g a r d   t o   t h e   i n v e n t i o n .  

In   o r d e r   t o   p r o v i d e   f o r   p o s i t i o n i n g   a t   a  r a n g e   o f  

d i f f e r e n t   b u t   p r e - d e t e r m i n e d   a t t i t u d e s   t h e   c r a n k c a s e  

may  be  p r o v i d e d   w i t h   a  p l u r a l i t y   of   p a s s a g e s   s u c h   a s  

18  a l l   b u t   t h e   l o w e s t   of  w h i c h   f o r   t h e   s e l e c t e d  

10  c o m p r e s s o r   .'  a t t i t u d e   ,  b e i n g   p l u g g e d - o f f   as  r e q u i r e d .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p r e s e n t   i n v e n t i o n  

r e l i e s   u p o n   t h e   p r o   a u c t i o n   of  an  a c c e p t a b l e   c r a n k c a s e  

p r e s s u r e   to   d r i v e   o u t   s u r p l u s   o i l .   In  t h e   c a s e   o f  

1  5  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   t h i s   i s   e f f e c t e d   b y  

c l o s i n g   a  v a l v e   d u r i n g   an  i n d u c t i o n   s t r o k e   b u t   in   t h e  

c a s e   of   m u l t i p l e   c y l i n d e r s   w i t h   a  common  c r a n k c a s e  

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

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

20  an  i n t e r v a l   of  n e t   r e d u c i n g   c r a n k c a s e   v o l u m e   and  t o  

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

p a r t i c u l a r   i n t e r v a l .   T h i s   w i l l   i n e v i t a b l y   s t i l l  

o c c u r   d u r i n g   an  i n d u c t i o n   s t r o k e   of  a t   l e a s t   one  s u c h  

c y l i n d e r   . 

2 5  
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CLAIMS 

1  •  A  gas   c o m p r e s s o r   c o m p r i s i n g   a  c r a n k c a s e   a n d  

c y l i n d e r   a s s e m b l y   (  1  )  h a v i n g   a  r o t a t a b l e   c r a n k s h a f t  

(6)  w i t h   a  c r a n k p i n   c o n n e c t e d   to   a  p i s t o n   (5)  f o r  

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

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

s a i d   c r a n k s h a f t   (6)  r o t a t i n g   in   b e a r i n g s   (9,   10 )  

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

f rom  a  s o u r c e   of  l u b r i c a n t   and  c h a r a c t e r i s e d   by  s a i d  

c r a n k c a s e   b e i n g   p r o v i d e d   w i t h   a  v a l v e   (19 ,   21)  w h i c h  

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

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

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

(  18)  . 

I.  A  gas   c o m p r e s s o r   as  c l a i m e d   in  c l a i m   1,  s a i d  

/ a l v e   c o m p r i s i n g   a  c h e c k   v a l v e   (23)  a r r a n g e d   t o  

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

w a r d l y   of  t h e   c r a n k c a s e .  

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

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

:o  l i m i t   p r e s s u r e   e l e v a t i o n s   in   t h e   c r a n k c a s e .  

1,  A  gas   c o m p r e s s o r   as  c l a i m e d   in   c l a i m   1,  s a i d  

f a l v e   b e i n g   f o r m e d   by  a  p a r t   (21)  of  t h e   c r a n k s h a f t  

3f  t h e   c o m p r e s s o r   o b s c u r i n g   a  b r e a t h e r   p a s s a g e   ( 1 9 )  

l u r i n g   i n d u c t i o n   s t r o k e s .  
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5  A  gas   c o m p r e s s o r   as  c l a i m e d   in   c l a i m   4  s a i d  

p a r t   (21)   c o m p r i s i n g   a  c r a n k w e b   c o u n t e r w e i g h t   p o r t i o n  

of  t h e   c r a n k s h a f t   (  6  )  . 

6  .  A  gas   c o m p r e s s o r   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   F i g s .   1  and  2  of  t h e  

a c c o m p a n y i n g   d r a w i n g s .  
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