
J E u r o p a i s c h e s   

Patentamt 

European  Patent  Office  @  Publication  number:  0   0 8 8   1 3 8  

Office  europeen  des  brevets 

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  82101828.0  ®  Int.  CI.3:  E  03  C  1 / 0 8 4  

@  Date  of  filing  :  08.03.82 

Date  of  publication  of  application  :  14.09.83 
Bulletin  83/37 

@  Applicant  :  Aghnides,  Elie  P.,  Fifth  Avenue  at  61  st  Street, 
New  York,  N.Y.  10021  (US) 

@  Inventor:  Aghnides,  Elie  P.,  Fifth  Avenue  at  61st  Street, 
New  York,  N.Y.  10021  (US) 

Designated  Contracting  States:  AT  BE  CH  DE  FR  GB  IT 
LILUNLSE 

Representative:  Bardehle,  Heinz,  Dipl.-lng.,  Patent-  und 
Rechtsanwalte  Bardehle,  Pagenberg,  Dost,  Altenburg  & 
Partner  Postfach  86  06  20,  D-8000  MUnchen  86  (DE) 

Aerator  with  reduced  noise. 
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An  aerator  which  considerably  reduces  the  noise,  as 
measured  in  an  adjacent  room,  resulting  from  a  water  flow 
through  a  faucet  aerator,  is  disclosed.  The  aerating  disc  (11) 
which  directs  the  water  upon  one  or  more  screens  is  prefer- 
ably  about  1.75  mm  thick,  and  has  at  least  36  water  pas- 
sages  (which  may  be  called  chambers)  through  the  disc. 
The  water  passages  or  chambers  (12,13,14)  are  parallel  to 
the  general  direction  of  flow  of  water  through  the  aerator 
and  have  a  cross-section  no  greater  than  0.8  mm2.  The 
upstream  entrance  to  each  chamber  comprises  at  least  two 
entrance  openings  (15,  16),  the  aggregate  cross-section  of 
which  openings  is  at  least  equal  to  the  cross-section  of  the 
chamber. 



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

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

c o n s i d e r a b l e   d i s t a n c e .   H e n c e ,   i f   t h e   w a t e r   p i p e   i s   in   g o o d  

c o n t a c t   w i t h   t h e   w a l l   of   an  a d j a c e n t   room,   t h e   n o i s e   c r e a t e d  

by  t h e   a e r a t o r   may  be  r e a d i l y   a u d i b l e   in   t h e   a d j a c e n t   r o o m .  

In   a t   l e a s t   one   j u r i s d i c t i o n   ( G e r m a n y ) ,   t h e r e   i s   a  r e g u l a t i o n  

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

an  a d j a c e n t   room.   E x i s t i n g   a e r a t o r s ,   s u c h   as  a r e   u s e d   in   t h e  

U n i t e d   S t a t e s ,   c r e a t e   n o i s e   c o n s i d e r a b l y   e x c e e d i n g   t h e  

s t a n d a r d s   s e t   in   G e r m a n y ,   and  c o n s i d e r a b l e   r e s e a r c h   h a s   b e e n  

u n d e r t a k e n   in   an  e f f o r t   to   p r o d u c e   an  a e r a t o r   t h a t   m e e t s  

German   n o i s e   r e q u i r e m e n t s .   At  l e a s t   one   o t h e r   i n v e n t o r   h a s  

d e v i s e d   an  a e r a t o r   w h i c h   m e e t s   t h e   low  n o i s e   r e q u i r e m e n t s  

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

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

same  t i m e   m e e t   t h e   low  n o i s e   r e q u i r e m e n t s .  

The  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   make  a  low  n o i s e  

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

n o i s e   r e q u i r e m e n t s .  

In  my  U n i t e d   S t a t e s   P a t e n t   2 , 9 9 8 , 9 2 9 ,   e n t i t l e d   " W a t e r  

A e r a t o r " ,   g r a n t e d   S e p t e m b e r   5,  1 9 6 1 ,   I  h a v e   i l l u s t r a t e d   a n  

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

c h a m b e r s   w h i c h   r e c e i v e s   t h e   w a t e r   and  d i r e c t s   w a t e r   s t r e a m -  

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

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

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

o p e n i n g s   a t   t h e   u p s t r e a m   end  of  t h e   c h a m b e r .   In  a l l   s u c h  

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

e n t r a n c e s   to   t h e   c h a m b e r   w o u l d   be  r e s t r i c t e d ,   in  t h e   s e n s e  

t h a t   t h e   a g g r e g a t e   c r o s s - s e c t i o n   of   t h e   e n t r a n c e   o p e n i n g s  



w o u l d   be  l e s s   t h a n   t h e   c r o s s - s e c t i o n   of  t h e   c h a m b e r .   F u r t h e r -  

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

e x a m p l e ,   in   my  a f o r e s a i d   U .S .   P a t e n t   2 , 9 9 8 , 8 2 9 ,   i t   w a s  

s u g g e s t e d   t h a t   t h e   d i s c   m i g h t   h a v e   29  (more  or  l e s s )   h o l e s  

or   c h a m b e r s .  

A c c o r d i n g   to   my  p r e s e n t   i n v e n t i o n  a n   a e r a t o r   i s   c o n s t r u c t e d  

a l o n g   t h e   l i n e s   o f   my  P a t e n t   2 , 9 9 8 , 9 2 9 ,   r e f e r r e d   to   a b o v e ,  

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

t h e i r   c r o s s - s e c t i o n s   a r e   s u b s t a n t i a l l y   d e c r e a s e d ,   and  t h e  

e n t r a n c e w a y s   t o   t h e   c h a m b e r s   h a v e   an  a g g r e g a t e   c r o s s - s e c t i o n  

a t   l e a s t   as  l a r g e   as  t h e   c r o s s - s e c t i o n   of   t h e   c h a m b e r .   T h e  

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

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

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

e x a m p l e s   s e t t i n g   f o r t h   t h e   n u m b e r   and   s i z e   of   t h e   c h a m b e r s  

as  w e l l   as  t h e   s i z e   of   t h e   e n t r a n c e   o p e n i n g s   i s   s e t   f o r t h .  

H o w e v e r ,   one   e x a m p l e   i s   as  f o l l o w s :   (a)  The  t h i c k n e s s   of   t h e  

u p s t r e a m   d i s c   may  be  1 . 7 5   mm,  w h i c h   m e a n s   t h a t   e a c h   c h a m b e r  

w i l l   h a v e   t h a t   h e i g h t ;   (b)  t h e   c h a m b e r s   f o r m   t h r e e   c o n c e n t r i c  

rows   - -   t h e   i n n e r   row  h a s   10  c h a m b e r s   - -   t h e   m i d d l e   row  h a s  

18  c h a m b e r s   - -   and  t h e   o u t e r   row  has   22  c h a m b e r s ,   m a k i n g   a  

t o t a l   of   50  c h a m b e r s ;   (c)  e a c h   s u c h   c h a m b e r   has   a  s q u a r e  
c r o s s - s e c t i o n   w i t h   e a c h   s i d e   0 . 6   mm  l o n g   t h u s   p r o v i d i n g   a  

c r o s s - s e c t i o n   f o r   t h e   c h a m b e r   of   0 . 3 6   mm2;  (d)  e a c h   c h a m b e r  

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

e n t r a n c e   o p e n i n g   has   d i m e n s i o n s   of   0 . 4 5   mm  x  0 . 5 0   mm,  i n  

o t h e r   w o r d s ,   a  c r o s s - s e c t i o n   of   0 . 2 2 5   mm2;  and  (e)  s i n c e   t h e r e  

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

c r o s s - s e c t i o n   of   t h e   e n t r a n c e   o p e n i n g s   i s   0 . 4 5   mm 2  w h i c h   i s  

l a r g e r   t h a n   t h e   0 . 3 6   mm2  c r o s s - s e c t i o n   of   t h e   c h a m b e r .   As  a  

r e s u l t ,   t h e   c h a m b e r   i s   f u l l   of   w a t e r ;   n e v e r t h e l e s s ,   t h e  

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

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



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

so  t h a t   i t   w i l l   p i c k   up  a i r   on  i t s   way  to   t h e   a e r a t i n g  

s c r e e n ,   and  c r e a t e   a  b e t t e r   m i x i n g   a c t i o n   a t   t h e   a e r a t i n g  

s c r e e n .   As  a  r e s u l t   o n l y   one   or   two  a e r a t i n g   s c r e e n s   a r e  

r e q u i r e d .   Such   an  a e r a t o r   has   t h e   r e d u c e d   n o i s e   r e q u i r e m e n t s  

r e q u i r e d   to   m e e t   e x i s t i n g   r e q u i r e m e n t s   in   G e r m a n y ,   a n d  

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

t h e   U n i t e d   S t a t e s .  

F i g u r e   1  i s   a  c r o s s - s e c t i o n   of  an  a e r a t o r   of  t h e   t y p e   t o  

w h i c h   t h e   i n v e n t i o n   i s   a p p l i e d .  

F i g u r e   2  i l l u s t r a t e s   t e s t   a p p a r a t u s   f o r   t e s t i n g   t h e   n o i s e  

p r o d u c e d   by  an  a e r a t o r .  

F i g u r e   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  c h a m b e r   t o p p e d   by  a n  

e n t r a n c e   o p e n i n g   t a k e n   a l o n g   l i n e   3-3  of  F i g u r e   4  -   in   w h i c h   H 

shows   t h e   h e i g h t   of   t h e   r i b   and  HI  t h e   h e i g h t   of   t h e   e n t r a n c e  

o p e n i n g .  

F i g u r e   4  i s   a  t o p   v i e w   of   o n e - h a l f   of   t h e   d i s c   1 1  o f   F i g u r e   1 ,  

in   w h i c h   d o t t e d   l i n e s   a,  b  a n d   c  d e l i n e a t e   e a c h   one  of   t h e  

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

F i g u r e   5  shows   a  c h a m b e r   w i t h   one   e n t r a n c e   o p e n i n g   t h e   s i z e   o f  

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

The  n o i s e   p r o d u c e d   by  a e r a t o r s   in   G e r m a n y   m u s t   be  b e l o w  

c e r t a i n   l e v e l s ,   f o r   e x a m p l e ,   15  db ,   when  m e a s u r e d   a c c o r d i n g  

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

UDC  6 9 9 . 8 4 4 :   6 9 6 . 1 : 6 9 6 . 4 : 6 2 0 . 1 : 5 3 4 . 6   DEUTSCHE  NORMEN,  T e s t i n g s  

in  B u i l d i n g   A c o u s t i c s ,   L a b o r a t o r y   T e s t i n g s   on  t h e   N o i s e   e m i t t e d  

by  V a l v e s ,   F i t t i n g s   and  A p p l i a n c e s   u s e d   in   W a t e r   S u p p l y  

I n s t a l l a t i o n s ,   M e t h o d   of  M e a s u r e m e n t   and  T e s t   A r r a n g e m e n t ,  

DIN  52  218 ,   P a r t   1,  D e c e m b e r   1 9 7 6 ,   and  UDC  6 9 9 . 8 4 4 : 6 9 6 . 1 :  

6 9 6 . 4 : 6 2 0 . 1 : 5 3 4 . 6   DEUTSCHE  NORMEN,  T e s t i n g s   in   B u i l d i n g  



A c o u s t i c s ,   L a b o r a t o r y   T e s t i n g s   on  t h e   N o i s e   E m i t t e d   by  V a l v e s ,  

F i t t i n g s   and  A p p l i a n c e s   u s e d   in   W a t e r   S u p p l y   I n s t a l l a t i o n s ,  

C o n n e c t i o n   of  A p p l i c a n c e s   and  T e s t   P r o c e d u r e ,   DIN  52  2 1 8 ,  

P a r t   2,  D e c e m b e r   1 9 7 6 .   T h e s e   d o c u m e n t s   s e t   f o r t h   t h e   t e s t  

p r o c e d u r e   f o r   t e s t i n g   t h e   n o i s e   p r o d u c e d   by  an  a e r a t o r .  

F i g u r e   2  of   t h i s   a p p l i c a t i o n   i s   t a k e n   f r o m   p a g e   2  of  P a r t   1 

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

t e s t i n g   t h e   n o i s e   c r e a t e d   by  an  a e r a t o r .   In  t h a t   t e s t  

p r o c e d u r e ,   w a t e r   f r o m   a  s u p p l y   s y s t e m   e n t e r s   p i p e   30  w h i c h  

h a s   a  s t r a i g h t   p o r t i o n   31  a t t a c h e d   to   t h e   t e s t   w a l l   32  o f  

a  t e s t   room  33,   and   i t   t h e n   p a s s e s   v i a   p i p e   35  to   t h e   f a u c e t  

( w i t h   a e r a t o r )   36.   The  n o i s e   c r e a t e d   by  t h e   a e r a t o r   i s  

t r a n s m i t t e d   v i a   t h e   w a t e r   a n d / o r   t h e   p i p e   to   t h e   t e s t   w a l l   3 2 .  

The  v i b r a t i o n s   o f   t h e   t e s t   w a l l   due   to   n o i s e   p r o d u c e d   b y  

t h e   a e r a t o r   c r e a t e s   n o i s e   in   t h e   room  33  w h i c h   i s   m e a s u r e d  

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

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

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

a r e   i n c o r p o r a t e d   in   t h i s   a p p l i c a t i o n   by  r e f e r e n c e ,   and  a  

copy   o f   e a c h   i s   in   t h e   f i l e   w r a p p e r   of   t h i s   a p p l i c a t i o n   a s  

p a r t   of   t h e   P r i o r   A r t   S t a t e m e n t   f i l e d   on  e v e n   d a t e   w i t h   t h i s  

a p p l i c a t i o n .  

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

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

a r t   a e r a t o r   i s   18  db ,   w h e r e a s   t h e   r e g u l a t i o n s   c a l l   f o r   a  

n o i s e   l e v e l   n o t   g r e a t e r   t h a n   15  db .   W i t h   t h e   i n v e n t i o n   o f  

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

as  11  or   12  d b .  

In  c a r r y i n g   o u t   t h e   i n v e n t i o n ,   I  e m p l o y   an  a e r a t o r   h a v i n g  

t h e   c u s t o m a r y   m e t a l   c a s i n g   10  t o g e t h e r   w i t h   a  d i s c   a n d  

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

one  shown  in   my  U . S .   P a t e n t   No.  2 , 9 9 8 , 9 2 9   r e f e r r e d   to   a b o v e .  



H o w e v e r ,   t h e   p r e s e n t   i n v e n t i o n   d i f f e r s   f r o m   my  p r i o r   p a t e n t s  

in   r e s p e c t   to   t h e   n u m b e r   of  c h a m b e r s ,   t h e i r   s i z e ,   and  t h e  

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

by  t h e   a e r a t o r .  

The  u p s t r e a m   d i s c   11  i s   s u p p o r t e d   by  t h e   m e t a l   c a s i n g   10.  T h e  

d i s c   11  has   a  d e p e n d i n g   s k i r t   11a ,   a  c e n t r a l   p r o j e c t i o n   1 1 b  

f o r   h o l d i n g   t h e   s c r e e n   in   p l a c e ,   a  l e d g e   11c  f o r   s u p p o r t i n g  

t h e   s c r e e n ,   and  a i r   s l o t s   11d  f o r   a l l o w i n g   a i r   to   e n t e r   t h e  

m i x i n g   s p a c e .   P r o j e c t i o n s   11e  a r e   i n t e g r a l   w i t h   t h e   d i s c   1 1 .  

The  d i s c   11  has   t h r e e   c o n c e n t r i c   rows   of   c h a m b e r s   12,  13  a n d  

14,  t h e   i n n e r   row  of   c h a m b e r s   12  h a v i n g   10  c h a m b e r s ,   t h e  

m i d d l e   row  of   c h a m b e r s   13  h a v i n g   18  c h a m b e r s ,   and  t h e   o u t e r  

row  of  c h a m b e r s   14  h a v i n g   22  c h a m b e r s .  

In  t h e   p r e f e r r e d   f o r m :   (a)  t h e   c h a m b e r s   h a v e   a  c r o s s - s e c t i o n  

w i t h   e a c h   s i d e   b e i n g   0 . 6   mm;  t h e r e f o r e ,   t h e   c r o s s - s e c t i o n   o f  

e a c h   c h a m b e r   i s   0 . 3 6   mm2,  (b)  e a c h   c h a m b e r   12,  13  and  14  h a s  

two  e n t r a n c e   o p e n i n g s   a t   i t s   u p s t r e a m   e n d ,   f o r   e x a m p l e ,  

c h a m b e r   13  h a s   two  e n t r a n c e   o p e n i n g s   15  and  16;  (c)  e a c h   o f  

t h e   e n t r a n c e   o p e n i n g s   15  and  16  has   a  r e c t a n g u l a r   c r o s s -  

s e c t i o n ,   one  p a i r   of  p a r a l l e l   s i d e s   b e i n g   0 . 4 5   mm  l o n g   a n d  

t h e   o t h e r   p a i r   of   p a r a l l e l   s i d e s   b e i n g   0 . 5   mm  l o n g ,   so  t h a t  

t h e   a g g r e g a t e   c r o s s - s e c t i o n   of  t h e   e n t r a n c e   o p e n i n g s   f o r  

e a c h   c h a m b e r   i s   0 . 4 5   mm2;  and  (d)  t h e   d i s c   11  has   a  t h i c k n e s s  

A  of   1 . 7 5   mm. 

T h u s ,   i t   w i l l   be  a p p a r e n t   t h a t   t h e   n u m b e r   of   c h a m b e r s   i s  

c o n s i d e r a b l y   i n c r e a s e d ,   when  c o m p a r e d   to   my  p r i o r   p a t e n t s  

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

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

a g g r e g a t e   c r o s s - s e c t i o n   of  t h e   e n t r a n c e   o p e n i n g s   f o r   a  g i v e n  

c h a m b e r   e x c e e d s   t h e   c r o s s - s e c t i o n   of  t h a t   c h a m b e r   so  t h a t   e a c h  

c h a m b e r   i s  f l o o d e d .   Fo r   b e s t   r e s u l t s   t h e r e   s h o u l d   be  a t   l e a s t  

40  c h a m b e r s   12,  13  and  1 4 .  



F i g u r e   3  i s   a  s i d e   c r o s s - s e c t i o n a l   v i e w   of  one  of   t h e  

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

11  i n c l u d e s   a  b r i d g e   40  as  an  i n t e g r a l   p a r t   of   t h e   d i s c   1 1 .  

The  b r i d g e s   40  a r e   s u p p o r t e d   by  a n n u l a r   r i b s   i n - b e t w e e n   s a i d  

b r i d g e s   40,   l e a v i n g   t h e   e n t r a n c e   o p e n i n g s   15  and  16  i n  

c o m m u n i c a t i o n   w i t h   t h e   c h a m b e r   12  and  d e f i n i n g   an  e n t r a n c e  

o p e n i n g   h e i g h t   H ' ,   H  i n d i c a t i n g   t h e   h e i g h t   of  t h e   r i b   4 1 .  

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

w i t h   t h e   rows   of   c h a m b e r s   13  and  14.  H e n c e ,   a l l   c h a m b e r s   a n d  

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

The  d i s c   11  t o g e t h e r   w i t h   i t s   s e v e r a l   p a r t s   11a ,   11b ,   1 1 c ,  

11d ,   11e  and   40  a r e   m o l d e d   in   one  p i e c e   of   a  s u i t a b l e   p l a s t i c .  

A  w a s h e r   17  w i t h   e n t r a n c e   h o l e s   18  makes   a  p r e s s e d   t y p e   f i t  

on  p r o j e c t i o n s   11e  of   t h e   d i s c   11  and  may  l i m i t   t h e   f l o w   o f  

w a t e r   i n t o   t h e   a e r a t o r ,   i f   d e s i r e d .  

An  a i r   s p a c e   i s   d e f i n e d   b e t w e e n   c a s i n g   10  and  s k i r t   1 1 a  

f o r m i n g   an  a i r   p a s s a g e w a y   19.  The  c a s i n g   10  may  be  a t t a c h e d  

to   t h e   f a u c e t   in   any  c o n v e n t i o n a l   m a n n e r ,   f o r   e x a m p l e ,   b y  

o u t s i d e   t h r e a d s   20  w h i c h   when  s c r e w e d   t i g h t l y   i n t o   t h e   i n n e r  

t h r e a d s   of   t h e   f a u c e t   p r e s s e s   w a s h e r   17  a g a i n s t   a  l e d g e   i n  

t h e   f a u c e t   to   make  t h e   a e r a t o r   w a t e r - t i g h t ,   e x c e p t   t h a t  

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

18,  t h e n c e   t h r o u g h   t h e   n u m e r o u s   e n t r a n c e   o p e n i n g s   15  and  16 

to  t h e   c h a m b e r s   12,  13  and  14,  f l o o d i n g   t h o s e   c h a m b e r s ,   a n d  

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

i m p a i r e d   c o h e r e n c e .   T h e s e   s t r e a m l e t s   s t r i k e   t h e   s c r e e n s   12 

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

d i s c h a r g e d   f r o m   t h e   d o w n s t r e a m   end  of   t h e   a e r a t o r .   At  t h e  

same  t i m e   a i r   i s   b e i n g   d r a w n   i n t o   t h e   a e r a t o r   v i a   t h e   a i r  

p a s s a g e s   19  and   a i r   o p e n i n g s   l i d .   The  a i r   t h u s   r e a c h e s   t h e  

m i x i n g   s p a c e   j u s t   b e l o w   t h e   c h a m b e r s   12,  13  and  14,   w h e r e b y  

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

c o h e r e n c e   d i s c h a r g e d   f r o m   t h e   c h a m b e r s   12,  13  and  1 4 .  



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

an  a e r a t o r   of   t h e   t y p e   d i s c l o s e d   h a v i n g   a  d i s c   11  w h o s e  

t h i c k n e s s   A  i s   p r e f e r a b l y   1 .0   mm  or   more   b u t   a t   l e a s t   0 . 7 5   mm 

t h e   d i s c   11  has   a t   l e a s t   36  c h a m b e r s   s u c h   as  12,  13  and  14  o f  

a  c r o s s - s e c t i o n   l e s s   t h a n   0 . 8   mm2,  e a c h   c h a m b e r   b e i n g   t o p p e d  

by  a  p a i r   of  e n t r a n c e   o p e n i n g s ,   w i t h   t h e   a g g r e g a t e   s i z e   o f  

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

t h a n   t h e   c r o s s - s e c t i o n   of  t h e   c h a m b e r ,   to   p r o d u c e   an  a e r a t o r  

h a v i n g   l e s s   t h a n   15  d e c i b e l s   a t   3  a t m o s p h e r e s  w a t e r   p r e s s u r e  
m e a s u r e d   a c c o r d i n g   to   t h e   p r o c e d u r e   s e t   f o r t h   in   s a i d  

d o c u m e n t s .   D i s c s   b u i l t   w i t h   c h a m b e r s   two  to   t h r e e   mm  l o n g  

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

I  w i l l   n e x t   s e t   f o r t h   s e v e r a l   a d d i t i o n a l   e x a m p l e s   of  my 
i n v e n t i o n .  

A  d i s c   11  w i t h   a  d i m e n s i o n   A  o f  1 . 7 5   mm  has   78  c h a m b e r s   1 2 ,  

13  and  14  and  a  p l u r a l i t y   of  c o n c e n t r i c   r o w s ,   e a c h   c h a m b e r  

h a v i n g   a  s q u a r e   c r o s s - s e c t i o n   of   0 . 5   mm  on  e a c h   s i d e   t o   g i v e  

a  c r o s s - s e c t i o n a l   a r e a   of  0 . 2 5   mm .  Each   of  t h e   two  e n t r a n c e  

o p e n i n g s   was  a l s o   s q u a r e   and  had  d i m e n s i o n s   of  0 . 4   x  0 . 4   m m ,  
t h u s   g i v i n g   an  c r o s s - s e c t i o n   f o r   t h e   two  e n t r a n c e   o p e n i n g s  

c o m b i n e d   of   0 . 3 2   mm2.  The  n o i s e   p r o d u c e d   by  t h i s   a e r a t o r  

was  1 1 . 4   d e c i b e l s   and  t h e   r a t e   of   f l o w   1 6 . 3   l i t e r s   p e r  

m i n u t e   a t   a  w a t e r   p r e s s u r e   of   t h r e e   a t m o s p h e r e s .   At  5 

a t m o s p h e r e s   t h e   d e c i b e l   l e v e l   was  1 3 . 4   and  t h e   r a t e   of  f l o w  

20.1   l i t e r s   p e r   m i n u t e .  

An  a e r a t o r   w h o s e   d i s c   11  has   a  t h i c k n e s s   A  of   1 . 7 5   mm,  h a d  

86  c h a m b e r s   12,  13  and  14  in   c o n c e n t r i c   r o w s .   Each   c h a m b e r  

had   a  s q u a r e   c r o s s - s e c t i o n   of  0 . 5   mm  on  e a c h   s i d e   p r o d u c i n g  

a  c r o s s - s e c t i o n a l   a r e a   of  0 . 2 5   mm2.  T h e r e   w e r e   two  e n t r a n c e  

o p e n i n g s   to   e a c h   c h a m b e r .   Each   of   t h e s e   e n t r a n c e   o p e n i n g s  

was  0 . 3 5   mm  on  e a c h   s i d e   g i v i n g   a  t o t a l   c r o s s - s e c t i o n a l   a r e a  

f o r   e a c h   e n t r a n c e   o p e n i n g   of  0 . 1 2 2 5   mm2  or   a  t o t a l   c r o s s -  

s e c t i o n a l   a r e a   f o r   b o t h   t h e   e n t r a n c e   o p e n i n g s   of   0 . 2 4 5   mm2. 



T h i s   a e r a t o r   g a v e   1 5 . 8   l i t e r s   p e r   m i n u t e   and  had   a  n o i s e  

l e v e l   of   12  d e c i b e l s   a t   a  w a t e r   p r e s s u r e   of   t h r e e   a t m o s p h e r e s ,  

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

same  d i s c ,   b u i l t   w i t h   o n l y   78  c h a m b e r s   had   a  n o i s e   l e v e l ,   a t  

3  a t m o s p h e r e s   of   1 4 . 6   d e c i b e l s .  

A  d i s c   11  h a v i n g   a  t h i c k n e s s   A  of  1 . 7 5   mm,  had   40  c h a m b e r s   o f  

s q u a r e   c r o s s - s e c t i o n .   Each   c h a m b e r   was  0 . 7   mm  on  e a c h   s i d e  

f o r   a  c r o s s - s e c t i o n a l   a r e a   of   t h e   c h a m b e r   of   0 . 4 9   mm2.  E a c h  

c h a m b e r   had   two  e n t r a n c e   o p e n i n g s ,   e a c h   of   w h i c h   was  s q u a r e  
and  was  0 . 5   mm  on  e a c h   s i d e   so  t h a t   e a c h   e n t r a n c e   o p e n i n g  

had   a  c r o s s - s e c t i o n a l   a r e a   of   0 . 2 5   mm2,  and  b o t h   e n t r a n c e  

o p e n i n g s   c o m b i n e d   had   a  c r o s s - s e c t i o n a l   a r e a   of   0 . 5   mm2.  T h i s  

a e r a t o r   g a v e   1 4 . 5   l i t e r s   p e r   m i n u t e   and  p r o d u c e d   1 5 . 6  

d e c i b e l s   when  t h e   w a t e r   p r e s s u r e   was  3  a t m o s p h e r e s   and  t h e  

m e a s u r e m e n t s   w e r e   t a k e n   as  s e t   f o r t h   a b o v e .   At  5  a t m o s p h e r e s  

t h e   d e c i b e l   l e v e l   r o s e   to   24  and  t h e   r a t e   of  f l o w   to   1 7 . 5  

l i t e r s   p e r   m i n u t e .  

The  mere   i n c r e a s e   in   t h e   n u m b e r   of   c h a m b e r s   t o g e t h e r   w i t h   a  

d e c r e a s e   in   t h e i r   c r o s s - s e c t i o n   w i l l   n o t   l o w e r   t h e   n o i s e  

l e v e l   of   t h e   a e r a t o r .   For   e x a m p l e ,   an  a e r a t o r   w i t h   60  o r  

70  c h a m b e r s   w i t h   e a c h   c h a m b e r   b e i n g   s q u a r e   and  0 . 9   mm  o n  

e a c h   s i d e ,   g i v i n g   a  t o t a l   c r o s s - s e c t i o n a l   a r e a   of   0 . 8 1   mm2 

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

t h a n   t h e   c r o s s - s e c t i o n   of   t h e   c h a m b e r s   p r o d u c e d   18  d e c i b e l s  

a t   3  a t m o s p h e r e s   of   w a t e r   p r e s s u r e ,   when  m e a s u r e d   as  d e s -  

c r i b e d   a b o v e .   S u b s t a n t i a l l y   t h e   same  r e s u l t   was  p r e s e n t  

when  t h e   s i z e   of   t h e   c h a m b e r s   was  r e d u c e d   to   0 . 8   mm  on  e a c h  

s i d e   or   0 . 7   mm  on  e a c h   s i d e .   S i m i l a r l y ,   a  d i s c   11  b u i l t   w i t h  

68  s q u a r e   c h a m b e r s   of  0 . 7   mm  on  e a c h   s i d e   t o p p e d   by  t w o  

e n t r a n c e   o p e n i n g s   o f   0 . 3   x  0 . 3   mm  e a c h ,   p r o d u c e d   1 9 . 1  

d e c i b e l s   a t   a  w a t e r   p r e s s u r e   of   3  a t m o s p h e r e s   and  m e a s u r e d  

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



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

a d a p t e d   to   f i t   on  a  s t a n d a r d   k i t c h e n   f a u c e t   w i t h   i n s i d e  

t h r e a d s   and  e m p l o y e d   a  d i s c   a p p r o x i m a t e l y   2 0 . 7 5   mm  i n  

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

a b o v e   t h e   l e d g e   of   t h e   c a s i n g   10.  In  e a c h   t e s t   d e s c r i b e d ,  

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

t h r e e   and  f i v e   a t m o s p h e r e s .   A l l   m e a s u r e m e n t s   w e r e   m a d e  

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

F i g u r e   5  shows   an  a l t e r n a t e   f o r m   of  c h a m b e r s   t h a t   may  b e  

u s e d .   T h e i r   h e i g h t   i s   a t   l e a s t   1 . 0   mm  and  t h e i r   c r o s s -  

s e c t i o n   i s   s q u a r e   of  a b o u t   0 . 7   x  0 . 7   mm,  g i v i n g   a  c r o s s -  

s e c t i o n a l   a r e a   of   a b o u t   0 . 4 9   mm2.  The  c h a m b e r   has   o n l y   o n e  

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

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

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

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

a  c r o s s - s e c t i o n a l   a r e a   a b o u t   as  l a r g e   or   l a r g e r   t h a n   t h e  

c r o s s - s e c t i o n   of   t h e   c h a m b e r ,   t h e   c h a m b e r   i s   f l o o d e d .   T h e  

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

o p e n i n g   may  be  s q u a r e   and  a t   l e a s t   0 . 7   mm  on  e a c h   s i d e ,  

g i v i n g   a  c r o s s - s e c t i o n a l   a r e a   of   0 . 4 9   mm .  T h e r e   s h o u l d   be  a t  

l e a s t   40  of  t h e s e   c h a m b e r s   in   t h e   d i s c   w h i c h   i s   o t h e r w i s e  

t h e   same  s i z e   as  t h e   d i s c   d e s c r i b e d   p r e v i o u s l y .  

A  d i s c   h a v i n g   50  c h a m b e r s   2  mm  h i g h ,   of   0 . 6   x  0 . 6   mm  c r o s s -  

s e c t i o n ,   e a c h   of   w h i c h   has   a  s i n g l e   e n t r a n c e   o p e n i n g   0 . 6   mm 

w i d e   and  0 . 7   mm  h i g h ,   on  t h e   i n n e r   s i d e   of   t h e   a n n u l a r   r i b s ,  

p r o d u c e d   a t   3  a t m o s p h e r e s   1 2 . 8   d e c i b e l s ,   g i v i n g   1 7 . 5   l i t e r s   o f  

w a t e r   p e r   m i n u t e .  



1.  In  a  f a u c e t   a e r a t o r   o f   t h e   t y p e   w h i c h   e m p l o y s   an  u p s t r e a m  

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

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

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

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

u p s t r e a m   end  of   t h e   c h a m b e r ,   and  s c r e e n   means   d o w n s t r e a m  

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

d i s c h a r g i n g   t h e   w a t e r   as  a  c o h e r e n t   j e t   c o n t a i n i n g   n u m e r o u s  

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

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

c h a m b e r s   and  t h e   s c r e e n   m e a n s ,  

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

s a i d   d i s c   h a v i n g   a t   l e a s t   36  of   s a i d   c h a m b e r s ,  

s a i d   c h a m b e r s   e a c h   h a v i n g   a  l e n g t h   of   a t   l e a s t   0 . 7 5   mm, 

and  a  c r o s s - s e c t i o n a l   a r e a   l e s s   t h a n   0 . 8   mm2,  a n d  

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

t h e   a g g r e g a t e   c r o s s - s e c t i o n   of  w h i c h   e n t r a n c e   o p e n i n g s  

i s   a b o u t   e q u a l   or   e x c e e d s   t h e   c r o s s - s e c t i o n   of   t h e  

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

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

2.  An  a e r a t o r   a c c o r d i n g   to   c l a i m   1  in   w h i c h   t h e   d i s c   has   a  

t h i c k n e s s   o f   a b o u t   1 . 75   mm,  t h e   c h a m b e r s   a r e   s q u a r e   a n d  

a r e   a b o u t   0 . 6   mm  on  e a c h   s i d e   g i v i n g   a  t o t a l   c h a m b e r   c r o s s -  

s e c t i o n   of   a b o u t   0 . 3 6   mm2,  and  t h e   c h a m b e r   has   two  e n t r a n c e  

o p e n i n g s   t h e   a g g r e g a t e   c r o s s - s e c t i o n   of  w h i c h   i s   a b o u t  

0 . 4   2  



3.  A  f a u c e t   a e r a t o r   as  d e f i n e d   in  c l a i m   1  in   w h i c h   t h e  

c h a m b e r   has   o n l y   two  e n t r a n c e   o p e n i n g s   p o s i t i o n e d   so  t h a t  

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

t u r b u l e n c e   in  t h e   c h a m b e r .  

4.  In  a  f a u c e t   a e r a t o r   a  d i s c   h a v i n g   a t   l e a s t   40  c h a m b e r s   o f  

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

a  c r o s s - s e c t i o n   of  l e s s   t h a n   0 . 4 9   mm2,  s a i d   c h a m b e r s  

b e i n g   t o p p e d   by  b r i d g e s   o p e n   o n l y   on  one  of  t h e i r   s i d e s ,  

s a i d   s i n g l e   o p e n i n g   h a v i n g   a  s i z e   a t   l e a s t   e q u a l   to   t h e  

c r o s s - s e c t i o n   of   t h e   c h a m b e r ,   an  a i r   i n l e t   l e a d i n g  

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

j e t s   i s s u i n g   f r o m   s a i d   d i s c   to   b r e a k   up  s a i d   j e t s   a n d  

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

s t r e a m .  

5.  An  a e r a t o r   a c c o r d i n g   to   c l a i m   1  in   w h i c h   s a i d   a g g r e g a t e  

c r o s s - s e c t i o n   i s   a b o u t   e q u a l   to   t h e   c r o s s - s e c t i o n   of   t h e  

c h a m b e r .  
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