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

Patentamt 

European  Patent  Office  ®  Publication  number:  0 0 4 5   2 9 2  

Office  europeen  des  brevets 

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  81850128.0  ©  Int.  CI.3:  B  06  B  1 / 1 8  

@  Date  of  filing:  23.07.81 

©  Priority  :  25.07.80  US  1  72221  @  Applicant  :  KOCKUMATION  AB,  P.O.  Box  1  044, 
S-21210Malmo(SE) 

@  Inventor:  Blakeslee,  Charles  E.,  13662  Winthrope  St, 
@  Date  of  publication  of  application  :  03.02.82  Santa  Ana  Cal.  92685  (US) 

Bulletin  82/5  Inventor:  Alsenfelt,  Ingemar,  Kornbackegatan  3, 
S-21230Malmo(SE) 

@  Representative  :  Strom,  Tore  et  al,  c/o  Strom  & 
@  Designated  Contracting  States:  CH  DE  FR  GB  LI  SE  Gulliksson  AB  Rundelsgatan  14,  S-211  36  Malmo  (SE) 

Fluid  operated  pressure  oscillation  generator. 
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A  fluid  operated  pressure  oscillation  generator  of  the  type 
which  comprises  a  housing  (10)  forming  an  outlet  passage  (16) 
and  an  inlet  compartment  (20)  surrounding  the  outlet  passage. 
An  annular  seat  (11)  is  formed  by  the  housing  between  the  outlet 
passage  and  the  inlet  compartment,  and  a  cover  (13)  detachably 
mounted  to  the  housing,  engages  a  diaphragm  (12)  at  the 
periphery  thereof  to  bias  the  diaphragm  against  the  seat.  An 
outlet  (25;  30,  30a)  for  fluid  opens  into  the  outlet  passage  and 
faces  away  from  the  diaphragm,  and  means  (24;  27)  are  provided 
for  supplying  fluid  from  the  outside  of  the  housing  to  said  outlet. 



T e c h n i c a l   F i e l d  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  f l u i d   o p e r a t e d  

p r e s s u r e   o s c i l l a t i o n   g e n e r a t o r   of  the   t y p e   c o m p r i s i n g  

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

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

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

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

d i a p h r a g m   at  the   p e r i p h e r y   t h e r e o f   to  b i a s   the   d i a -  

phragm  a g a i n s t   t he   s e a t ,   s a i d   d i a p h r a g m   f o r m i n g   t o -  

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

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

the   o u t l e t   p a s s a g e .   U s u a l l y ,   t he   o u t l e t   p a s s a g e   j o i n s  

a  r e s o n a t o r ,   such  as  a  r e s o n a t o r   h o r n .  

B a c k g r o u n d   A r t  

P r e s s u r e   o s c i l l a t i o n   g e n e r a t o r s   of  t h i s   k ind   a re   u s e d  

f o r   c l e a n i n g   s p a c e s   in  f u r n a c e s   and  p r o c e s s   a p p a r a t u s  

as  wel l   as  o t h e r   s i m i l a r   s p a c e s   t h r o u g h   wh ich   g a s e s   a r e  

f l own   such  as  hot  f l u e   g a s e s   from  c o m b u s t i o n   p r o c e s s e s  
and  e x h a u s t   and  w a s t e   g a s e s   from  c h e m i c a l   p r o c e s s e s   w i t h  

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

in ,   which   t e n d s   to  d e p o s i t   on  the   s u r f a c e s   o f  t h e   s p a c e  

p a s s e d   by  the   gas  and  to  form  a  c o a t i n g   on  such  s u r f a c e s .  

The  c o a t i n g   fo rms   an  i n s u l a t i o n   l a y e r   on  the   h e a t   e x -  

c h a n g e   s u r f a c e s   of  the   f u r n a c e   or  a p p a r a t u s   and  t h e r e -  

f o r e   s h o u l d   be  r e m o v e d   c o n t i n u o u s l y   or  i n t e r m i t t e n t l y  

in  o r d e r   to  m a i n t a i n   a  h igh   h e a t   e x c h a n g e   e f f i c i e n c y .  

Th i s   t y p e   of  c l e a n i n g   is  o f t e n   c a l l e d   " s o n i c   c l e a n i n g " .  

In  s o n i c   c l e a n i n g   the   c o a t i n g s   which   may  be  ha rd   a n d  

c o m p a c t   and  may  f i r m l y   a d h e r e   to  the   s u r f a c e s   a re   a c t u a -  

ted  m e c h a n i c a l l y   by  the   a i r   p r o p a g a t e d   p r e s s u r e   o s c i l -  

l a t i o n s   t r a n s m i t t e d   f rom  the   p r e s s u r e   o s c i l l a t i o n   g e n e -  



r a t o r   so  as  to  be  l o o s e n e d   f rom  the   s u r f a c e s   a n d  

f a l l   down  to  the   b o t t o m   of  the   s p a c e   to  be  c l e a n e d .  

The  o s c i l l a t i o n s   i n v o l v e d   may  have  a  f r e q u e n c y   in  t h e  

a u d i b l e   f r e q u e n c y   r a n g e   or  in  t he   i n f r a s o n i c   f r e q u e n c y  

r a n g e   ( b e l o w   a b o u t   20  c p s ) .  

When  p r e s s u r e   o s c i l l a t i o n   g e n e r a t o r s   of  t he   t y p e   r e -  

f e r r e d   to  a re   used   f o r   s o n i c   c l e a n i n g   in  t he   m a n n e r  

d e s c r i b e d   t h e y   a re   m o u n t e d   in  a  wal l   of  t he   s p a c e   to  be  

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

t r a n s m i t   the   p r e s s u r e   o s c i l l a t i o n s   t h e r e i n t o ,   w h i l e   t h e  

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

S i n c e   the   g e n e r a t o r   is  sub jec t   to  no rma l   wear   and  a l s o  

may  be  e x p o s e d   to  a b n o r m a l   t e m p e r a t u r e   c o n d i t i o n s   d u e  

to  h e a t   r a d i a t i o n   f rom  the   s p a c e   to  be  c l e a n e d ,   i t   m u s t  

be  s e r v i c e d   f rom  t ime   to  t ime   f o r   m a i n t e n a n c e   and  r e p a i r  

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

d i a p h r a g m   which   is  the   most   e a s i l y   damaged   e l e m e n t   o f  

the   g e n e r a t o r .   T h e n ,   i t   is  of  c o u r s e   n e c e s s a r y   to  r e -  

move  the   c o v e r   e n g a g i n g  t h e   d i a p h r a g m ,   and  when  t h e  

c o v e r   as  we l l   as  t he   d i a p h r a g m   a r e   r e m o v e d   from  t h e  

h o u s i n g ,   a  c o n n e c t i o n   w i l l   be  e s t a b l i s h e d   b e t w e e n   t h e  

s p a c e   to  be  c l e a n e d   and  the   s u r r o u n d i n g   a t m o s p h e r e  

t h r o u g h   the   r e s o n a t o r   and  the   p a s s a g e   i n s i d e   t he   s e a t .  

If   t he   s p a c e   is  at  o v e r p r e s s u r e   as  i t   u s u a l l y   i s ,   h o t  

a n d / o r   h e a l t h - e n d a n g e r i n g   g a s e s   may  be  e x p e l l e d   f r o m  

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

in  the   form  of  a  f o c u s e d   j e t   wh ich   may  h i t   t he   p e r s o n  

s e r v i c i n g   the   g e n e r a t o r .  

D i s c l o s u r e   of  I n v e n t i o n  

The  p r i m a r y   o b j e c t   of  t he   i n v e n t i o n   is  to  p r o v i d e   a 

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

t y p e   r e f e r r e d   to  w h e r e i n   such  back  f l o w   t h r o u g h   t h e  

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

a  c o n t i n u o u s   f low  of  gas  such  as  a i r ,   or  o t h e r   f l u i d  

t h r o u g h   the   p a s s a g e   i n s i - d e   the   s e a t   and  t h r o u g h   t h e  



r e s o n a t o r   c o n n e c t e d   t h e r e t o ,   s a i d   f l ow  b e i n g   d i r e c t e d  

i n t o   t he   s p a c e   to  be  c l e a n e d ,   when  the   c o v e r   and  t h e  

d i a p h r a g m   a r e   r e m o v e d   from  the   d i a p h r a g m   h o u s i n g ,   s o  

as  to  ho ld   back  or  impede   the   gas  p r e s s i n g   from  t h e  

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

s e r v i c e   work  to  be  d o n e .   More  p a r t i c u l a r l y   t he   s e a t  

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

d u r i n g   the   s u p p l y   of  t he   f l u i d .  

To  a c h i e v e   the   f o r e g o i n g   o b j e c t   the   i n v e n t i o n  p r o v i d e s  

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

t y p e   r e f e r r e d   to  a b o v e ,   wh ich   has  o b t a i n e d   the   c h a r a c -  

t e r i s t i c s   d e f i n e d   in  c l a i m   1 .  

I l l u s t r a t i v e   e m b o d i m e n t s   of  t he   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   in  more  d e t a i l   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 .  

B r i e f   d e s c r i p t i o n   of  D r a w i n g  

Of  the   d r a w i n g :  

FIG.  1  is  an  a x i a l   c r o s s   s e c t i o n a l   v iew  of  a  p r e s s u r e  

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

the   i n v e n t i o n ;  

FIG.  2  is  a  f r a g m e n t a r y   a x i a l   c r o s s   s e c t i o n a l   view  o f  

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

e m b o d i m e n t   of  t he   i n v e n t i o n ;  

FIG.  3  is  a  c r o s s   s e c t i o n a l   v iew  t a k e n   a l o n g   l i n e   I I I  -  

I I I   in  FIG.  2 ;  

FIG.  4  is  a  s i d e   v iew  of  a  n o z z l e   f o r m i n g   p a r t   of  t h e  

e m b o d i m e n t   in  FIGS:  2  and  3 ;  

FIG.  5  is  a  view  as  t h a t   in  F I G .   t he   n o z z l e   b e i n g  

w i t h d r a w n   from  the   d i a p h r a g m   h o u s i n g ;  

FIG.  6  is  a  f r a g m e n t a r y   a x i a l   s e c t i o n a l   v i e w  o f   a 

t h i r d   e m b o d i m e n t   of  the   i n v e n t i o n ,   shown  in  a  m a i n -  

t e n a n c e   c o n d i t i o n ;   a n d  

FIG.  7  is  a  view  s i m i l a r   to  t h a t   in  FIG.  6,  i l l u s t r a -  

t i n g   the   no rmal   o p e r a t i v e   c o n d i t i o n   of  t he   g e n e r a t o r .  



B e s t   Mode  of  c a r r y i n g   out   the   I n v e n t i o n  

The  f l u i d   o p e r a t e d   p r e s s u r e   o s c i l l a t i o n   g e n e r a t o r  

d i s c l o s e d   in  FIG.  1  c o m p r i s e s   a  d i a p h r a g m   h o u s i n g   10 

which   f o r m s   an  a n n u l a r   s e a t   11.  A  d i a p h r a g m   12  i s  

b i a s e d   a g a i n s t   the   s e a t   by  means  of  a  c o v e r   13  m o u n t e d  

to  the   h o u s i n g   by  means  of  s c r e w s   or  b o l t s   14,  a 

c i r c u m f e r e n t i a l   r i b   15  on  t he   i n n e r   s i d e   of  the   c o v e r  

e n g a g i n g   the   d i a p h r a g m   at   the   p e r i p h e r y   t h e r e o f .   I n s i d e  

the   s e a t   11  t he   h o u s i n g   10  fo rms   a  c e n t r a l   p a s s a g e   1 6 ,  

and  the   p a s s a g e   17  of  a  r e s o n a t o r   horn   18  c o n n e c t e d   t o  

the   h o u s i n g   by  s c r e w s   19  f o r m s   an  e x t e n s i o n   of  t h e  

c e n t r a l   p a s s a g e   16.  An  a n n u l a r   i n l e t   c o m p a r t m e n t   20 

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

21  f o r   t he   s u p p l y   of  p r e s s u r i z e d   gas  such  as  a i r   to  t h e  

i n l e t   c o m p a r t m e n t .  

When  p r e s s u r i z e d   gas  is  s u p p l i e d   to  t he   i n l e t   c o m p a r t -  

ment  20  the   d i a p h r a g m   12  in  c o o p e r a t i o n   w i t h  t h e   s e a t  

11  c o n t r o l s   t he   gas  f l ow  from  t he   i n l e t   c o m p a r t m e n t   20  

to  t he   c e n t r a l   p a s s a g e   16  in  t he   h o u s i n g   10  and  t h u s  

to  the   p a s s a g e   17  of  the   r e s o n a t o r   horn   18  f o r   t he   g e n e -  
r a t i o n   of  a i r   p r o p a g a t e d   p r e s s u r e   o s c i l l a t i o n s   t r a n s m i t -  

ted   from  the   o p e n i n g   of  the   r e s o n a t o r   horn   18,  in  a 

m a n n e r   wh ich   is  wel l   known  in  t he   a r t .  

The  d i a p h r a g m   h o u s i n g   10  f o r m s   a  f u r t h e r   a n n u l a r   c o m -  

p a r t m e n t   22  b e t w e e n   the   p a s s a g e   16  and  the   i n l e t   c o m p a r t -  

ment  20  a  p a r t i t i o n   wa l l   23  b e i n g   c o n n e c t e d   to  t h e  

h o u s i n g   as  by  w e l d i n g   b e t w e e n   c o m p a r t m e n t s   16  and  2 2 .  

A  t u b e   c o n n e c t i o n   24  is  p r o v i d e d   f o r   t he   s u p p l y   o f  

p r e s s u r i z e d   a i r   to  t he   i n n e r   c o m p a r t m e n t   22,  and  t h i s  

c o m p a r t m e n t   h a s  a   number   of  o u t l e t   b o r e s   25  o p e n i n g  

i n t o   the   p a s s a g e   16.  T h e s e   b o r e s   c o n v e r g e   t o w a r d s   a 

common  p o i n t   on  the   a x i s   of  t he   p a s s a g e   16  and  a r e  

d i r e c t e d   towards  t he   o u t l e t  e n d   t h e r e o f ,   wh ich   is  c o n -  
n e c t e d   to  the   r e s o n a t o r   h o r n .   The  b o r e s   25  each   i n c l u d e  

an  a n g l e   of  t he   o r d e r   of  25°  w i t h   t he   a x i s   of  t he   p a s -  



s a g e ,   and  t h e y   a re   e q u a l l y   s p a c e d   a r o u n d   t h e  

p a s s a g e .   The  number   t h e r o f   is  f o u r  b u t   any  o t h e r   s u i t -  

a b l e   number   of  b o r e s   may  be  p r o v i d e d .  

When  the   g e n e r a t o r   is  m o u n t e d   to  the   wal l   of  a  s p a c e  

to  b e  c l e a n e d   from  d u s t   c o a t i n g s   by  s o n i c   c l e a n i n g   a s  

d e s c r i b e d   a b o v e ,   and  the   c o v e r   13  is  d i s m o u n t e d   f r o m  

the   h o u s i n g   10  f o r   m a i n t e n a n c e   or  r e p a i r   of  the   i n -  

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

e s t a b l i s h e d   b e t w e e n   the   i n t e r i o r   of  t he   s p a c e   and  t h e  

s u r r o u n d i n g s .   In  o r d e r   to  ho ld   back  g a s e s   u n d e r   o v e r -  

p r e s s u r e   t e n d i n g   to  e s c a p e   t h r o u g h   p a s s a g e s   16  and  17 

as  a  hot   and  h e a l t h - e n d a n g e r i n g   j e t ,   p r e s s u r i z e d   g a s ,  
such  as  a i r ,   or  o t h e r   f l u i d   is  s u p p l i e d   t h r o u g h   t h e  

p i p e   c o n n e c t i o n   24  to  the   i n n e r   c o m p a r t m e n t   22.  The  g a s  
w i l l   be  d e l i v e r e d   to  the   p a s s a g e s   16  and  17  t h r o u g h   t h e  

b o r e s   and  w i l l   form  a  c u r t a i n   t h e r e i n   wh ich   p r e v e n t s  

g a s e s   u n d e r   o v e r p r e s s u r e   in  t he   s p a c e   to  be  c l e a n e d  

from  p a s s i n g   f rom  s a i d   s p a c e   to  the   s u r r o u n d i n g s   t h r o u g h  

the   p a s s a g e s .   T h u s ,   t he   workman  s e r v i c i n g   the   g e n e r a t o r  

can  p e r f o r m   h i s   work  w i t h o u t   b e i n g   h i t   by  an  i n c o n v e n i e n t  

or  even  d a n g e r o u s   gas  f l ow  from  the   s p a c e   to  be  c l e a n e d .  

The  e m b o d i m e n t   d e s c r i b e d   o p e r a t e s   in  a  s a t i s f a c t o r y  

m a n n e r   in  o r d e r   to  a c h i e v e   the   o b j e c t s   of  the   i n v e n t i o n .  

H o w e v e r ,   t he   h o u s i n g   must   be  of  a  s p e c i f i c   c o n s t r u c t i o n  

i n c l u d i n g   the   p a r t i t i o n   wal l   23,  and  the   a r r a n g e m e n t   o f  

such  wa l l   makes  the   m a n u f a c t u r e   of  the   h o u s i n g   m o r e  

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

h o u s i n g   must   be  i n c l u d e d   in  a  f l u i d   o p e r a t e d   p r e s s u r e  
o s c i l l a t i o n   g e n e r a t o r   wh ich   is  to  be  used   f o r   s o n i c  

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

F I G S . 2  t o   4  d i s c l o s e   an  e m b o d i m e n t   i n c l u d i n g   a 

s t a n d a r d   d i a p h r a g m   h o u s i n g   which   has  been  m o d i f i e d   i n  

a  s i m p l e   m a n n e r   f o r   t he   p u r p o s e   of  the   i n v e n t i o n .  

As  shown  in  FIGS  2  and  5  a  t u b e   26  e x t e n d s   f rom  t h e  

o u t s i d e   of  the   d i a p h r a g m   h o u s i n g   10  t h r o u g h   the   i n l e t  



c o m p a r t m e n t   20,  the   o p p o s i t e   open  ends   of  the   t u b e   c o m -  

m u n i c a t i n g   w i t h   t he   s u r r o u n d i n g s   and  the   p a s s a g e   1 6 ,  

r e s p e c t i v e l y .   The  t u b e   26  is  f i x e d l y   c o n n e c t e d   to  t h e  

h o u s i n g   as  by  w e l d i n g   and  the   i n n e r   end  t h e r e o f   is  f l u s h  

w i t h   the   b o u n d i n g   s u r f a c e   of  the   p a s s a g e   16.  A  t u b u l a r  

n o z z l e   27,  FIGS.  2  to  4,  is  i n s e r t e d   i n t o   the   t u b e   26 

and  has  a  s l i d e   f i t   t h e r e i n .   The  n o z z l e ,   shown  s e p a r a t e l y  

in  FIG.  4,  has  a  bend  28  at  the   o u t e r   end  t h e r e o f   f o r  

c o n n e c t i o n   to  a  s o u r c e   of  p r e s s u r i z e d   gas  such  as  a i r ,  

or  o t h e r   f l u i d   and  a  g u i d e   f l a n g e   29  is  f i x e d l y   c o n -  

n e c t e d   to  the   n o z z l e .   The  c l o s e d   i n n e r   end  of  t he   n o z z l e  

a b u t s   t he   i n s i d e   wa l l   of  the   p a s s a g e   16,  and  the   p o r t i o n  

of  t he   n o z z l e   e x t e n d i n g   a c r o s s   t he   p a s s a g e   16  is  f o r m e d  

w i t h   o u t l e t   b o r e s   30,   which   a r e   d i r e c t e d   a x i a l l y   of  t h e  

p a s s a g e   16  i n t o   t he   p a s s a g e   17  of  the   r e s o n a t o r   horn   1 8 ,  

and  o u t l e t   b o r e s   30a  wh ich   form  an  a n g l e   w i t h   the   a x i s  

of  s a i d   bo re   and  a r e   a l s o   d i r e c t e d   i n t o   t he   p a s s a g e   17  o f  

the   r e s o n a t o r   h o r n .   An  edge   31  on  the   g u i d e   f l a n g e   29 

c o o p e r a t e s   w i t h   a  s u r f a c e   32  on  the   d i a p h r a g m   h o u s i n g   i n  

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

the   n o z z l e   when  i t   is  i n s e r t e d   i n t o   t he   t u b e   26  so  t h a t  

the   b o r e s   30  and  30a  w i l l   be  d i r e c t e d   as  d e s c r i b e d .  

When  p r e s s u r i z e d   gas  is  s u p p l i e d   to  t he   n o z z l e   t h e  

gas  d i s c h a r g e d   f rom  t he   n o z z l e   b o r e s   30  and  30a  w i l l  

form  a  gas  c u r t a i n   in  t he   p a s s a g e s   16  and  17  in  the   m a n -  

ner   d e s c r i b e d   w i t h   r e f e r e n c e   to  FIG.  1  so  as  to  p r e v e n t  

gas  from  p a s s i n g   out   t h r o u g h   s a i d   p a s s a g e s   from  t h e  

s p a c e   to  be  c l e a n e d   when  the   c o v e r   13  and  t he   d i a p h r a g m  

12  a r e   r e m o v e d   f rom  the   h o u s i n g .  

When  the   p r e s s u r e   o s c i l l a t i o n   g e n e r a t o r   is  in  t h e  

o p e r a t i v e   p o s i t i o n   the   n o z z l e   is  w i t h d r a w n   from  t h e  

t u b e   26  and  as  shown  in  FIG.  5  t he   o u t e r   end  of  t h e  

t u b e   26  is  c l o s e d   by  means  of  a  f e m a l e   c o n n e c t o r   33 

h a v i n g   a  s c r e w   p lug   34  t h e r e i n ,   which   is  m o u n t e d   to  t h e  

t u b e   26  by  means  of  a  c o u p l i n g   nut  35  c o o p e r a t i n g   w i t h  

an  a n n u l a r   end  f l a n g e   36  at  the   o u t e r   end  of  t he   t u b e   2 6 .  



As  w i l l   be  s een   from  FIGS.  2  to  5  a  s t a n d a r d   d i a -  

phragm  h o u s i n g   can  e a s i l y   be  m o d i f i e d   by  a r r a n g i n g   t h e  

t u b e   26  t h e r e i n   f o r   the   p u r p o s e   of  t he   i n v e n t i o n .   S i n c e  

the   n o z z l e   is  a  s e p a r a t e   p a r t  i t   can  be  used   f o r   s e r v i -  

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

A  more  e l a b o r a t e   e m b o d i m e n t   of  t he   i n v e n t i o n   is  s h o w n  

in  FIGS.  6  and  7  and  can  be  c o n s i d e r e d   as  a  f u r t h e r  

d e v e l o p m e n t   of  t he   e m b o d i m e n t   of  FIGS  2  to  5 .  

A c c o r d i n g  ' t o   t h i s   e m b o d i m e n t   the   n o z z l e   27  c o m p r i s i n g  

two  t u b e s  c o n n e c t e d   t o g e t h e r   in  a x i a l   a l i g n m e n t ,   has  a 

s l i d e   f i t   in  a  g u i d e   b o r e   37  in  the   d i a p h r a g m   h o u s i n g  

10  between  the   i n l e t   c o m p a r t m e n t   20  and  the   p a s s a g e   1 6 .  

The  o u t e r   end  of  the   n o z z l e   is  c l o s e d   by  a  p lug   3 8 ,  

FIG.  6,  and  at  t he   i n n e r   end  wh ich   is  a l s o   c l o s e d ,   b o r e s  

30  and  30a  a r e   a r r a n g e d   as  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

the   e m b o d i m e n t   of  FIGS.  2  to  5.  The  n o z z l e   e x t e n d s   t h r o u g h  

an  i n l e t   p a s s a g e  3 9   c o m m u n i c a t i n g   w i t h   t he   t u b e   i n l e t  

21  o p e n i n g   in  t he   s i d e   wal l   of  s a i d   p a s s a g e .   One  end  o f  

the   p a s s a g e   39  o p e n s   i n t o   t he   i n l e t   c o m p a r t m e n t   20  t h r o u g h  

an  o p e n i n g   40,  and  a t   the   o t h e r   end  a  male   c o n n e c t o r   41 

is  s c r e w e d   i n t o   t he   p a s s a g e .   The  n o z z l e   e x t e n d s   t h r o u g h  

t h i s   male   c o n n e c t o r   41 ,   and  a  s c r e w   g l a n d   42  is  m o u n t e d  

at   t he   o u t e r   end  of  t he   c o n n e c t o r ,   a  p a c k i n g   m a t e r i a l   43  

b e i n g   a r r a n g e d   t h e r e i n .   A  c r o s s   pin  44  m o u n t e d   in  t h e  

h o u s i n g   10  e x t e n d s   t h r o u g h   o p p o s i t e   e l o n g a t e d   a x i a l  

s l o t s   45  in  t he   n o z z l e   in  o r d e r   to  d e f i n e   t he   r o t a t i o n a l  

p o s i t i o n   of  t he   n o z z l e   so  t h a t   t he   b o r e s   30  and  30  a  a r e  

m a i n t a i n e d   in  t he   d e s i r e d   p o s i t i o n .  

A  v a l v e   head  46  is  f i x e d l y   c o n n e c t e d   to  t he   n o z z l e   a n d  

is  s l i d a b l e   in  t he   p a s s a g e   39.  In  the   p o s i t i o n   shown  i n  

FIG.  6  the   v a l v e   head  46  e n g a g e s   a  s e a t   47  f o r m e d   in  t h e  

p a s s a g e   39  a t   t he   o p e n i n g   40  in  o r d e r   to  c l o s e   t he   p a s s a g e  
to  the   i n l e t   c o m p a r t m e n t   20.  When  the   n o z z l e   is  in  t h i s  

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

s u p p l i e d   to  t he   i n l e t   p a s s a g e   39  from  the   t u b e   i n l e t   21 

and  w i l l   p a s s   t h r o u g h   t he   s l o t s   45  i n t o   t he   n o z z l e   27 

to  be  d i s c h a r g e d   in  t he   p a s s a g e   16  t h r o u g h   the   b o r e s  



30  and  30a .   No  gas  can  pa s s   t h r o u g h   the   p a s s a g e   39  i n t o  

the   i n l e t   c o m p a r t m e n t   20  b e c a u s e   the   c o m m u n i c a t i o n  

b e t w e e n   s a i d   p a s s a g e   and  the   i n l e t   c o m p a r t m e n t   20  i s  

i n t e r r u p t e d   by  the   v a l v e   head  46  e n g a g i n g   t he   s e a t  

47.  As  w i l l   be  u n d e r s t o o d   the   v a l v e   head  w i l l   be  b i a s e d  

a g a i n s t   t he   s e a t   by  the   p r e s s u r e   of  t he   gas  s u p p l i e d   t o  

the   i n l e t   p a s s a g e .   T h e  p o s i t i o n   of  the   n o z z l e   shown  i n  

FIG.  6  a c c o r d i n g l y   is  t h a t   used   f o r   p r o d u c i n g   the   g a s  
c u r t a i n   in  t he   p a s s a g e   16  when  i t   is  d e s i r e d   to  r e m o v e  

the   c o v e r   and  the   d i a p h r a g m   ( n o t   shown  in  FIGS.  6  and  7 )  

as  d e s c r i b e d   a b o v e .  

In  t he   o p e r a t i v e   c o n d i t i o n   of  t he   p r e s s u r e   o s c i l l a t i o n  

g e n e r a t o r   t he   n o z z l e   27  is  w i t h d r a w n   to  t he   p o s i t i o n  

shown  in  FIG.  7  in  wh ich   the   i n l e t   p a s s a g e   39  c o m m u n i -  

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

be  o p e r a t e d   in  t he   c o n v e n t i o n a l   way.  The  s l o t s   45  a r e  

d i s p l a c e d   f rom  the   i n l e t   p a s s a g e   and  a re   r e c e i v e d   i n  

the   c o n n e c t o r   41  so  t h a t   no  gas  can  pa s s   i n t o   t he   n o z z l e  

t h r o u g h   s a i d   s l o t s .   The  i n n e r   end  of  t he   n o z z l e   c l o s e s  

the   g u i d e   b o r e   37,  so  t h a t   no  gas  can  p a s s   i n t o   t h e  

p a s s a g e   16  t h r o u g h   the   g u i d e   b o r e .   Gas  p a s s i n g   f rom  t h e  

i n l e t   c o m p a r t m e n t   20  i n t o   t he   n o z z l e   t h r o u g h   the   b o r e s  

30  and  30a  has  no  way  ou t   of  t he   n o z z l e .   The  g l a n d   42  

can  be  t i g h t e n e d   in  o r d e r   to  l o c k   t he   n o z z l e   in  e i t h e r  

p o s i t i o n   t h e r e o f ,   i f   n e c e s s a r y .  
I t   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  t he   a r t   t h a t  

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

made  in  t he   f l u i d   o p e r a t e d   p r e s s u r e   o s c i l l a t i o n   g e n e -  
r a t o r   w i t h o u t   d e p a r t i n g   f rom  the   s c o p e   and  s p i r i t   o f  

the   i n v e n t i o n .  



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

compris ing  a  h o u s i n g   (10)   f o r m i n g   an  o u t l e t   p a s s a g e   ( 1 6 )  

and  an  i n l e t   c o m p a r t m e n t   (20)   s u r r o u n d i n g   the   o u t l e t  

p a s s a g e ,   an  a n n u l a r   s e a t   (11)   f o r m e d   by  the   h o u s i n g  

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

a  d i a p h r a g m   (12)   and  a  c o v e r   (13)   d e t a c h a b l y   m o u n t e d  

to  t he   h o u s i n g   and  e n g a g i n g   the   d i a p h r a g m   at   the   p e r i -  

p h e r y   t h e r e o f   to  b i a s   the   d i a p h r a g m   a g a i n s t   t h e  s e a t ,  

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

to  c o n t r o l   a  c o n n e c t i o n   f o r   o p e r a t i n g   f l u i d   b e t w e e n  

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

r  a  c  t  e   r  i  z  e  d   b  y  at   l e a s t   one  o u t l e t   ( 2 5 ,   3 0 ,  

30a)  f o r   f l u i d ,   o p e n i n g   i n t o   the   o u t l e t   p a s s a g e d ( 1 6 )  

and  f a c i n g   away  from  the   d i a p h r a g m   ( 1 2 ) ,   and  m e a n s  

(24 ;   27)  f o r   s u p p l y i n g   f l u i d   from  the   o u t s i d e  o f   t h e  

h o u s i n g   (10)   to  s a i d   o u t l e t .  

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

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  z  e  d   i  n 

t h a t   the   h o u s i n g   (10)   f o r m s   a  g a s e o u s   f l u i d   s u p p l y  

c o m p a r t m e n t   (22)   b e t w e e n   s a i d   i n l e t   c o m p a r t m e n t   ( 2 0 )  

and  s a i d   o u t l e t   p a s s a g e   ( 1 6 ) ,   s a i d   o u t l e t   (25)   e x -  

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

p a s s a g e   and  t h a t   s a i d   means  (24)   f o r   s u p p l y i n g   f l u i d  

to  the   o u t l e t   a r e   c o n n e c t e d   to  the   s u p p l y   c o m p a r t m e n t .  

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

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  z  e  d   i  n 

t h a t   s a i d   means  f o r   s u p p l y i n g   f l u i d   to  the   o u t l e t  

( 30 ,   30a)   c o m p r i s e   a  n o z z l e   (27)   and  means  ( 2 6 ;   3 7 ,  

39,  4 6 )  m o u n t i n g   s a i d   n o z z l e   f o r   a x i a l   d i s p l a c e m e n t  

t h r o u g h   the   h o u s i n g   (10)   w i t h   one  end  o u t s i d e   t h e  

h o u s i n g ,   s a i d   o u t l e t   ( 30 ,   30a)   b e i n g   a r r a n g e d   in  a 

p a r t   of  the   n o z z l e   a d j a c e n t   s a i d   o t h e r   end  of  t h e  

n o z z l e   so  as  to  be  a d j u s t a b l e ,   by  d i s p l a c e m e n t  o f   t h e  



n o z z l e ,   b e t w e e n   p o s i t i o n s   i n s i d e   and  o u t s i d e   the   o u t -  

l e t   p a s s a g e   ( 1 6 ) ,   r e s p e c t i v e l y .  

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

as  c l a i m e d   in  c l a i m   3,  c  h  a  r  a  c  t   e  r  i  z  e  d  b  y  

a  g u i d e   t u b e   (26)   in  the   h o u s i n g   ( 1 0 ) ,   wh ich   e x t e n d s  

b e t w e e n   the   o u t s i d e   of  t he   h o u s i n g   and  t h e   o u t l e t  

p a s s a g e   (16)   in  t he   t r a n s v e r s e   d i r e c t i o n   of  t he   o u t l e t  

p a s s a g e ,   t he   n o z z l e   (27)   b e i n g   s l i d a b l e   t h r o u g h  s a i d  

g u i d e   t u b e .  

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

a s  c l a i m e d   i n  c l a i m  3 ,   c  h  a  r  a  c  t  e  r   i  z  e  d   b  y  

an  i n l e t   p a s s a g e   (39)   f o r   g a s e o u s   f l u i d   c o m m u n i c a t i n g  

w i t h   t he   i n l e t   c o m p a r t m e n t   ( 2 0 ) ,   a  v a l v e   s e a t   ( 4 7 )  

f o r m e d   in   the   i n l e t   p a s s a g e   b e t w e e n   the   i n l e t   p a s s a g e  
and  t he   i n l e t   c o m p a r t m e n t ,   s a i d   n o z z l e   (27)   e x t e n d i n g  

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

from  t he   o u t s i d e   of  t he   h o u s i n g  ( 1 0 )   i n t o   t he   o u t l e t  

p a s s a g e   ( 1 6 ) ,   an  i n l e t   o p e n i n g   (45)   f o r m e d   in  t h e  

n o z z l e ,   and  a  v a l v e   member  (46)   on  the   n o z z l e   f o r  

c o o p e r a t i o n   w i t h   t he   v a l v e   s e a t ,   the   n o z z l e   b e i n g  

d i s p l a c e a b l e   b e t w e e n   one  p o s i t i o n   in  wh ich   the   i n l e t  

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

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

c o m p a r t m e n t   is  i n t e r r u p t e d   by  t he   v a l v e   member   e n g a g i n g  

t h e   s e a t ,   and  a n o t h e r   p o s i t i o n   in  wh ich   s a i d   c o m m u n i c a -  

t i o n   is  open  and  the   i n l e t   o p e n i n g   is  w i t h d r a w n   f r o m  

t h e   i n l e t   p a s s a g e .  
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