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Air  filter  assemblies  for  reciprocating  machines. 

An  air  filter  assembly  primarily  for  Air  I.C.  engine  is 
provided  with  an  air  streamlining  and  sound  energy  absorb- 
ing  baffle  (12)  arranged  to  substantially  obstruct  the  direct 
noise  transmission  path  from  the  air  outlet  port  (5)  through 
the  filter  element  (9)  to  the  input  air  duct  (4). 



T h i s   i n v e n t i o n   r e l a t e s   to  a i r   f i l t e r   a s s e m b l i e s   f o r  

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

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

e n g i n e s .  

A i r   f i l t e r   a s s e m b l i e s   f o r   i n t e r n a l   c o m b u s t i o n   e n g i n e s   a r e  

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

i m m e d i a t e l y   a b o v e   an  e n g i n e   a i r   i n t a k e   ( t y p i c a l l y   t he   c h o k e   o f  

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

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

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

to  an  i n l e t   t u b e   or   d u c t .   I t   i s   f o u n d   t h a t   s u c h   a p p a r a t u s  

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

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

i n e x p e n s i v e   and  e f f i c i e n t   means   f o r   r e d u c i n g   s u c h   n o i s e .  

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   an  a i r  

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

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

a  f i l t e r i n g   b a r r i e r   s u r r o u n d i n g   an  a i r   o u t l e t   p o r t   and  a n  

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

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

means   l o c a t e d   in  t h e   a i r   s t r e a m   f rom  s a i d   d u c t   f o r  

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

d i r e c t i o n s   a r o u n d   t he   f i l t e r   e l e m e n t   bu t   s u b s t a n t i a l l y  

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

o u t l e t   p o r t   and  s a i d   d u c t .  



The  a t t e n u a t i n g   means   may  have   t h i n   w a l l s   to  form  a  s o u n d  

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

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

In  o r d e r   t h a t   t he   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 he   same  w i l l   be  f u r t h e r  

d e s c r i b e d   b y  w a y   o f   e x a m p l e   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   in  w i c h :  

F i g .   1  i l l u s t r a t e s   in  d i a g r a m a t i c   form  a  p e r s p e c t i v e  

v i e w   of   a  t y p i c a l   a i r   f i l t e r   a s s e m b l y   f o r   a  m o t o r  

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

F i g .   2  i l l u s t r a t e s   a  p a r t - c u t - a w a y   v i e w   of  s u c h   a n  

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

in  a c c o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n .  

R e f e r r i n g   to  F i g .   1,  a  g e n e r a l l y   f l a t   c y l i n d r i c a l   f i l t e r  

h o u s i n g   1  i s   p r o v i d e d   w i t h   a  r e m o v e a b l e   u p p e r   e n d - c o v e r   2  f o r  

p r o v i d i n g   a c c e s s   to   t he   i n t e r i o r   in  known  m a n n e r   f o r   r e p l a c e m e n t  

of  a  g e n e r a l l y   c y l i n d r i c a l   i m p r e g n a t e d   p l e a t e d   p a p e r   a i r   f i l t e r  

9  as  s e e n   in  F i g .   2.  The  ma in   a i r   i n l e t   to  t h e   f i l t e r   h o u s i n g  

i s   a t   3  v i a   a  t u b e   or  d u c t   4  p r o v i d i n g   a c c e s s   v i a   a  t a p e r e d  

p o r t i o n   17  of   t he   h o u s i n g   to  a  g e n e r a l l y   a n n u l a r   r e g i o n   6 

a r o u n d   t h e   o u t s i d e   o f   t he   f i l t e r   e l e m e n t   and  the   o u t l e t   to  t h e  

c a r b u r e t t o r   i s   v i a   a  p o r t   5  w h i c h   c o m m u n i c a t e s   w i t h   a  r e g i o n  

7  on  t he   i n s i d e   of   t h e   f i l t e r   e l e m e n t .   I t   w i l l   be  u n d e r s t o o d  

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

of   the   p a p e r   f i l t e r   9  a r e   e f f e c t i v e l y   s e a l e d   b e t w e e n   the   c o v e r  

2  and  the   f l o o r   of   t he   h o u s i n g   a g a i n s t   the   p a s s a g e   of  a i r b o r n e  

m a t e r i a l   from  6  to  7 .  



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

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

c o l d e r   a i r   r e a c h i n g   i t   a  t e m p e r a t u r e   c o n t r o l l e d   vacuum  o p e r a t e d  

m o t o r   10  i s   i n c o r p o r a t e d   in  t he   t u b e   o r ' d u c t   4  to  c o n t r o l  

t h e   o p e n i n g   and  c l o s i n g   of   a  f l a p   v a l v e   ( n o t  s h o w n )   to   p e r m i t  

t h e   e n t r y   o f   warm  a i r  a t   a  f u r t h e r   p o r t   11,  d e r i v e d   f rom  a n  

e n c l o s u r e   ( n o t   s h o w n )   a r o u n d   the   e x h a u s t   m a n i f o l d   of   t h e  

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

a s   d e s c r i b e d   in   t h e   S p e c i f i c a t i o n   of   c o p e n d i n g   E .  P .  O .   P a t e n t  

A p p l i c a t i o n   N o . 8 2 3 0 0 7 3 1 . 5 f o r   p r e v e n t i n g   p r o b l e m s   a r i s i n g   f r o m  

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

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

l e v e l s   f r o m   t h e   h o u s i n g   and  t h e   p o r t   3  w h e r e a s   t h e   c u r r e n t  

d e s i r e   o f   v e h i c l e   b u i l d e r s   i s   to  r e d u c e   n o i s e   l e v e l s  e v e n   l o w e r  

t h a n   h i t h e r t o .   A c c o r d i n g l y ,   by  v i r t u e   of   one  e x a m p l e   o f  t h e  

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

17  o f   t h e   h o u s i n g   w h i c h   o p e n s   i n t o   t h e   c h a m b e r   6,  a  n o i s e  

a t t e n u a t i n g   means   i n   t h e   form  of   a  g e n e r a l l y   t r i a n g u l a r  

b a f f l e   12.  T h i s   i s   o f   h o l l o w   fo rm  f i l l e d   w i t h   a  n o i s e   a b s o r b e n t  

m a t e r i a l   13  s u c h   as  e x p a n d e d   p o l y s t y r e n e .   The  d i m e n s i o n s   o f  

t h e   b a f f l e   a r e   so  c h o s e n   t h a t   i t   s t r e a m l i n e s   and  g e n e r a l l y  

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

a s   i n d i c a t e d   by  t h e   a r r o w s .   The  b a f f l e   12  i n t r o d u c e s   n e g l i g i b l e  

r e d u c t i o n   o f   c r o s s - s e c t i o n a l   f l o w   a r e a   f o r   a c c e s s   of   a i r   t o  

t h e   c h a m b e r   6  and  p o r t   5  but   a t   t h e   same  t i m e   i t   s u b s t a n t i a l l y  

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

o u t l e t   p o r t   5  and  t h e   d u c t   4 .  

In   t h e   e x a m p l e   shown  in  F i g .   2  t h e   f a c e   14  of   t h e   b a f f l e  



12  w h i c h   f a c e s   t he   f i l t e r   e l e m e n t   i s   c u r v e d   to  c o n f o r m  

g e n e r a l l y   w i t h   t h e   c u r v a t u r e   of   t he   h o u s i n g   1  w h e r e a s   t he   w a l l s  

15  and  16  a r e   s u b s t a n t i a l l y   f l a t   to  c o n f o r m   w i t h   the   a d -  

j a c e n t   w a l l s   of   t h e   t u b e   or   d u c t .   With  s u c h   an  a r r a n g e m e n t  

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

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

p a r t   f rom  i n t e r n a l   r e f l e c t i o n   and  s u r f a c e   a b s o r b t i o n  

e s p e c i a l l y   a t   s u r f a c e   14  of   t he   b a f f l e .  

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

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

t h e   b a f f l e   may  be  v a r i e d .   For  e x a m p l e   in  some  a p p l i c a t i o n s ,  

t h e   s i d e s   s u c h   as  15  and  16  may  r e q u i r e   to  b e  c u r v e d   t o  

c o r r e s p o n d   w i t h   c u r v e d   a d j a c e n t  w a l l s   of   t he   t u b e   or  d u c t .  

M o r e o v e r ,   t he   f a c e   14  and  even   the   w a l l s   15  and  1'6  may  b e  

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

of   t h e   a s s e m b l y .   For   e x a m p l e   t h e s e   f a c e s   may  be  p e r f o r a t e d ,  

or   g i v e n   a  s m a l l   s a w t o o t h   or  c o r r u g a t e d   form  w h i c h   does   n o t  

a p p r e c i a b l y   d e t r a c t   f rom  t he   s t r e a m l i n e   f l o w   of   a i r .  

In  an  a l t e r n a t i v e   e m b o d i m e n t   t he   t u b e   or  d u c t   4  may  b e  o f  

g e n e r a l l y   c i r c u l a r  o r   o v a l  c r o s s - s e c t i o n .  

In  s u c h   an  e x a m p l e   t h e   b a f f l e   may  p r e f e r a b l y   be  d e s i g n e d   t o  

be  o f  g e n e r a l l y   c o n i c a l   s h a p e .   W h i l s t   s t i l l   s t r e a m l i n i n g   a n d  

g e n e r a l l y   d i r e c t i n g   a i r   f l ow  in   two  d i r e c t i o n s   a r o u n d   the   f i l t e r  

e l e m e n t   9.  In  t h i s   c a s e   t he   b a f f l e   s h a p e   a l t h o u g h   n o t   h a v i n g  

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

t h e   d u c t   wou ld   be  p r o v i d e d   w i t h   means   f o r   s u p p o r t i n g   i t   i n  

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



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

p a t h   b e t w e e n   the   o u t l e t   p o r t   5  and  t he   d u c t   4 .  

In   y e t   a  f u r t h e r   a l t e r n a t i v e   t he   b a f f l e   may  be  of  g e n e r a l l y  

'V'   s e c t i o n .   T h a t   i s   i t   may  be  p r o v i d e d   w i t h   w a l l s   s u c h   a s  

15  and  16  or  a  c i r c u l a r   c o n i c a l   or  e l l i p t i c a l   c o n i c a l   s u r f a c e  

b u t   h a v i n g   no  b a s e   s u r f a c e   s u c h   as  14.  In  such   a  c a s e  

n o i s e   a t t e n u a t i o n   w i l l   o c c u r   as  a  r e s u l t   of   i n t e r n a l  

a b s o r p t i o n   and  r e f l e c t i o n   w i t h i n   t he   b a f f l e .  

By  v i r t u e   o f   t h e   way  in  w h i c h   s u c h   a  b a f f l e   can  be  p o s i t i o n e d  

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

f i l t e r   e l e m e n t   in  a d d i t i o n   to  an  a t t e n u a t e d   l e v e l   of   n o i s e  

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

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

e l e m e n t   l i f e .  



1.  An  a i r   f i l t e r   a s s e m b l y   fo r   a  r e c i p r o c a t i n g   m a c h i n e  

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

(9)   p r o v i d i n g   a  f i l t e r i n g   b a r r i e r   s u r r o u n d i n g   an  a i r   o u t l e t  

p o r t   (5)   and  an  i n l e t   d u c t   (4)  c o m m u n i c a t i n g   w i t h   a  r e g i o n  

(6)   o f   s a i d   c h a m b e r   o u t s i d e   t he   f i l t e r   e l e m e n t ,   c h a r a c t e r i s e d  

by  n o i s e   a t t e n t u a t i n g   means  (12)   l o c a t e d   in  t he   a i r   s t r e a m  

f rom  s a i d   d u c t   (4)   f o r   s t r e a m l i n i n g   and  g e n e r a l l y   d i r e c t i n g  

t h e   a i r   f l o w   in  two  d i r e c t i o n s   a r o u n d   t he   f i l t e r   e l e m e n t   (9 ' )  

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

p a t h   b e t w e e n   t h e   o u t l e t   p o r t   (5)  and  s a i d   d u c t   ( 4 ) .  

2.  An  a i r   f i l t e 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  

by  s a i d   n o i s e   a t t e n u a t i n g   means  (12 )   c o m p r i s i n g   a  g e n e r a l l y  

t a p e r e d  b a f f l e   l o c a t e d   in  a  s i m i l a r l y   t a p e r e d   p o r t i o n   ( 1 7 )  

o f   t h e   h o u s i n g .  

3.  An  a i r   f i l t e 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  

by  s a i d   b a f f l e   h a v i n g   a  b a s e   s u r f a c e   f a c i n g   t he   f i l t e r  

e l e m e n t .  

4.  An  a i r   f i l t e r   a s s e m b l y   as  c l a i m e d   in  c l a i m . 1 ,   2  or  3  t h e  

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

s t r e a m   b e i n g   g e n e r a l l y   f l a t   s u r f a c e s   ( 1 5 ,   1 6 ) .  

5.  An  a i r   f i l t e r   a s s e m b l y   as  c l a i m e d   in  c l a i m   1,  2  or  3 ,  

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

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



6.  An  a i r   f i l t e r   a s s e m b l y   as  c l a i m e d   in  c l a i m s   1,  2,  3 ,4   o r  

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

a b s o r b e n t  m a t e r i a l   ( 1 3 ) .  

7.  An  a i r   f i l t e r   a s s e m b l y   as  c l a i m e d   in  c l a i m   6,  s a i d  

s o u n d   a b s o r b e n t   m a t e r i a l   (13)   b e i n g   e x p a n d e d   p o l y s t y r e n e .  

8.  An  a i r   f i l t e r   a s s e m b l y   as  c l a i m e d   in  c l a i m   1,  2,  3,  4,  5 ,  

6  or  7  t he   s u r f a c e   of  t h e   b a f f l e   b e i n g   p r o v i d e d   w i t h   a c o u s t i c a l l y  

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

t h e   r e s u l t a n t   n o i s e   a t t e n u a t i o n .  

9.  An  a i r   f i l t e r   a s s e m b l y   s u b s t a a 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 .   1  and  F i g .   2  of   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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