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(w)  Moisture  resistant  cover  for  an  electroacoustic  transducer. 
  A  capacitive  type  electroacoustic  transducer  is  provided 
with  a  moisture  resistant  layer  (34)  to  allow  use  of  the  transd- 
ucer  in  wet  environments.  The  moisture  resistant  layer  is 
fastened  over  a  protective  cover  (18)  and  is  located  at  a  node 
of  the  acoustic  waves  emitted  by  the  transducer.  A  woven 
polytetrafluoroethylene  material  is  preferably  used  for  the 
moisture  resistant  properties  as  well  as  minimum  attenuation 
of  the  acoustic  waves. 



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

u s e d   in  wet  e n v i r o n m e n t s   s u c h   as  l a v a t o r y   f a u c e t s .  

U .S .   P a t e n t   No.  4 , 4 0 2 , 0 9 5   ( E u r o p e a n   P a t e n t   A p p l i c a t i o n  

No.  8 2 3 0 0 9 6 1 . 8 )   to  R o b e r t   B.  P e p p e r   e n t i t l e d   " U l t r a s o n i c a l l y  

O p e r a t e d   W a t e r   F a u c e t "   d i s c l o s e s   a  w a t e r   f a u c e t   t h a t   u s e s   a n  
e l e c t r o a c o u s t i c   t r a n s d u c e r   to  m e a s u r e   t he   d i s t a n c e   of  t h e  

h a n d s   of  t h e   u s e r   (or  a n o t h e r   o b j e c t )   f rom  the   f a u c e t   o u t l e t  

in  o r d e r   to  c o n t r o l   t h e   f l o w   of  t h e   w a t e r .   As  d e s c r i b e d   i n  

f u r t h e r   d e t a i l   in  t h a t   U .S .   P a t e n t ,   such   a  f a u c e t   g r e a t l y  

a i d s   in  t h e   c o n s e r v a t i o n   of  w a t e r   and  e n e r g y   by  d e l i v e r i n g  

w a t e r   o n l y   when  i t   i s   n e e d e d .   The  d i s c l o s e d   d e v i c e   can  a l s o  

be  u s e d   to  c o n t r o l   t he   f l o w   of  o t h e r   f l u i d s   in  a p p r o p r i a t e  

c i r c u m s t a n c e s .  

The  e l e c t r o a c o u s t i c   t r a n s d u c e r   of  t he   t y p e   u sed   in  t h e  

p r e f e r r e d   e m b o d i m e n t   in  t h e   a b o v e - r e f e r e n c e d   U.S .   P a t e n t  

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

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

c o a t e d   w i t h   a  c o n d u c t i v e   l a y e r   on  one  s i d e .   On  t he   o t h e r  

s i d e   of  t h e   f i l m   f rom  t h e   e l e c t r i c a l l y   c o n d u c t i v e   l a y e r   is  a  

r e l a t i v e l y   i n f l e x i b l e   g r o o v e d   p l a t e   t h a t   f o r m s   t he   o t h e r  

p l a t e   of  t he   c a p a c i t o r .   When  an  a p p r o p r i a t e   e l e c t r i c a l  

s i g n a l   is   a p p l i e d   to  t h e   c a p a c i t o r ,   t he   v i b r a t i l e   p l a t e  

v i b r a t e s   and  p r o d u c e s   an  a c o u s t i c a l   wave .   I f   t h i s   w a v e  

s t r i k e s   an  o b j e c t   in  t h e   v i c i n i t y   of  the   t r a n s d u c e r ,   i t   w i l l  



be  r e f l e c t e d   back   to  t he   t r a n s d u c e r   and  w i l l   c a u s e   t h e  

v i b r a t i l e   p l a t e   to  v i b r a t e .   Wi th   t he   a p p r o p r i a t e   v o l t a g e  

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

an  e l e c t r i c a l   s i g n a l   in  r e s p o n s e .   T h i s   t y p e   of  t r a n s d u c e r  

is  a l s o   d e s c r i b e d   in  g r e a t e r   d e t a i l   in  U.S .   P a t e n t   S p e c i f i -  

c a t i o n s   Nos .   4 , 0 8 1 , 6 2 6   and  4 , 0 8 5 , 2 9 7 .  

The  d i s t a n c e   of  an  o b j e c t   f rom  the   t r a n s d u c e r   can   b e  

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

e m i s s i o n   of  an  a c o u s t i c   wave  and  the   r e c e i p t   of  a  r e f l e c t e d  

wave.   The  r a n g e   and  a c c u r a c y   of  t he   t r a n s d u c e r   d e p e n d   i n  

p a r t   on  how  w e l l   a  r e f l e c t e d   wave  can  be  d e t e c t e d   by  t h e  

v i b r a t i l e   p l a t e .  

When  a  t r a n s d u c e r   of  t h i s   t y p e   is   u sed   in  a  m o i s t  

e n v i r o n m e n t ,   s u c h   as  in  a  f a u c e t ,   t h e r e   is   t he   p o s s i b i l i t y  

t h a t   w a t e r   may  be  s p l a s h e d   on  to  t he   t r a n s d u c e r   and  t h a t  

w a t e r   d r o p l e t s   may  fo rm  on  t h e   v i b r a t i l e   p l a t e .   S i n c e   t h i s  

p l a t e   i s   a c t u a l l y   a  v e r y   t h i n   l a y e r   of  m e t a l   on  a  t h i n   m e m -  

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

the   v i b r a t i n g   c h a r a c t e r i s t i c s   of  t he   p l a t e   and  a d v e r s e l y  

a f f e c t   i t s   s e n s i t i v i t y .   The  a c c u m u l a t i o n   of  w a t e r   may  a l s o  

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

l o w e r i n g   t h e   a m p l i t u d e   of  any  r e f l e c t e d   w a v e .  

F u r t h e r   d i f f i c u l t y   may  o c c u r   i f   the   u l t r a s o n i c a l l y  

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

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

in  t hem.   I f   d r o p l e t s   of  s u c h   f l u i d s   fo rm  on  t h e   v i b r a t i l e  

p l a t e   and  t h e   f l u i d   e v a p o r a t e s ,   a  d e p o s i t   may  be  l e f t   on  t h e  

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

such  d e p o s i t s   b u i l d   up  o v e r   t i m e ,   t he   t r a n s d u c e r   w i l l   g r a d -  

u a l l y   be  r e n d e r e d   u s e l e s s .   In  a d d i t i o n ,   i f   t he   f l u i d   i s  

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

p e r f o r m a n c e   o f  t h e   t r a n s d u c e r   w i l l   a l s o   be  a d v e r s e l y   a f f e c t -  

ed  i f   d r o p l e t s   of  t he   f l u i d   fo rm  on  the   p l a t e .  

One  p r i o r   a r t   p r o p o s a l   f o r   p r o t e c t i n g   a  p i e z o e l e c t r i c  

r e s o n a t o r ,   a  d i f f e r e n t   k i n d   of  e l e c t r o a c o u s t i c a l   t r a n s d u c e r ,  



f rom  e x c e s s i v e   m o i s t u r e   i s   a  foam  r u b b e r   p l u g   l o c a t e d   in  a n  
a c o u s t i c a l   w a v e g u i d e   b e t w e e n   t h e  t r a n s d u c e r   and  t he   o b j e c t  

to  be  d e t e c t e d .   T h i s   p r o p o s a l   i s   d e s c r i b e d   in  German  O f f e n -  

l e g u n g s s c h r i f t   No.  2 , 0 5 7 , 1 5 0   p u b l i s h e d   25  May  1 9 7 2 .   One  o f  

the   m a j o r   d i f f i c u l t i e s   w i t h   such  a  p r o p o s a l   is   t h a t   f o a m  

w i l l   a b s o r b   w a t e r   in  t he   foam  c e l l s .   Such  a b s o r b e d   w a t e r  

would   u n d e s i r a b l y   a t t e n u a t e   an  a c o u s t i c   wave  e m i t t e d   by  o r  

to  be  d e t e c t e d   by  t h e   c a p a c i t i v e   t y p e   of  e l e c t r o a c o u s t i c a l  

t r a n s d u c e r .   I t   h a s   a l s o   been   p r o p o s e d   in  t h e   same  p u b l i c a -  

t i o n   to  u se   a  r e s o n a n t   window  in  p l a c e   of  t he   foam  r u b b e r  

p l u g   d e s c r i b e d   a b o v e ;   h o w e v e r ,   s u c h   a  w indow  has   t he   d i s a d -  

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

t h r o u g h   i t .   F u r t h e r m o r e ,   the   a c o u s t i c   w a v e g u i d e s   in  t h e  

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

b u l k y   f o r   many  a p p l i c a t i o n s   and  add  e x t r a   c o s t   to  t h e  

t r a n s d u c e r   a s s e m b l y .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   an  e l e c t r o a c o u s t i c a l  

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

m e a n s ,   r e t a i n e d   in  t h e   h o u s i n g ,   h a v i n g   a  v i b r a t i l e   m e m b e r ,   a  

r e l a t i v e l y   f i x e d   member  and  e l e c t r i c a l   s i g n a l   t e r m i n a l s   f o r  

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

f r e q u e n c y   r a n g e   in   r e s p o n s e   to  an  e l e c t r i c a l   i n p u t   s i g n a l  

and  fo r   p r o d u c i n g   an  e l e c t r i c a l   o u t p u t   s i g n a l   in  r e s p o n s e   t o  

t h e   r e c e i p t   of  an  a c o u s t i c a l   i n p u t   s i g n a l   in  t he   p r e d e t e r -  

mined   f r e q u e n c y   r a n g e ,   t he   a s s e m b l y   b e i n g   c h a r a c t e r i z e d   by  a  

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

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

p r e d e t e r m i n e d   d i s t a n c e   f rom  the   v i b r a t i l e   member ,   t he   p r e -  
d e t e r m i n e d   d i s t a n c e   b e i n g   c h o s e n   to  m i n i m i z e   the   a t t e n u a t i o n  

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

l a y e r   in  t h e   p r e d e t e r m i n e d   f r e q u e n c y   r a n g e .  

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

g r a p h   may  be  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   p r o t e c t i v e  

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

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



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

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

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   a  m o i s t u r e   r e s -  

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

the   t y p e   i n c l u d i n g   a  h o u s i n g ,   a  v i b r a t i l e ,   e l e c t r i c a l l y   c o n -  
d u c t i v e   l a y e r ,   an  e l e c t r i c a l l y   n o n c o n d u c t i v e   l a y e r   a d j a c e n t  

the   e l e c t r i c a l l y   c o n d u c t i v e   l a y e r ,   a  s u b s t a n t i a l l y   i n f l e x -  

i b l e   p l a t e - l i k e   member  h a v i n g   an  e l e c t r i c a l l y   c o n d u c t i v e  

s u r f a c e   a d j a c e n t   t he   e l e c t r i c a l l y   n o n c o n d u c t i v e   l a y e r ,   m e a n s  

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

a l l y   n o n c o n d u c t i v e   l a y e r   and  t h e   p l a t e - l i k e   member  in  t h e  

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

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

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

l a y e r   v i b r a t i n g   and  p r o d u c i n g   a c o u s t i c   waves   in  r e s p o n s e   t o  

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

u re   r e s i s t a n t   c o v e r   b e i n g   c h a r a c t e r i z e d   by  a  m o i s t u r e   r e s i s -  

t a n t   l a y e r   of  m a t e r i a l ,   and  means   f o r   m o u n t i n g   t h e   m o i s t u r e  

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

r e s i s t a n t   l a y e r   a  p r e d e t e r m i n e d   d i s t a n c e   f rom  t he   e l e c t r i c -  

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

s u b s t a n t i a l l y   e q u a l   to  an  i n t e g r a l   m u l t i p l e   of  o n e - h a l f   t h e  

w a v e l e n g t h   of  t h e   a c o u s t i c   w a v e s .  

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

g r a p h   may  be  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   m o u n t i n g  

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

and  to  a  p e r f o r a t e d   s u r f a c e   t h r o u g h   w h i c h   the   a c o u s t i c   w a v e s  

can  p a s s ,   and  by  a t t a c h m e n t   means   f o r   h o l d i n g   t he   m o i s t u r e  

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

An  a s s e m b l y   as  s e t   f o r t h   in  any  one  of  t he   l a s t   f o u r  

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 s   may  be  f u r t h e r   c h a r a c t e r -  

i z e d   in  t h a t   t he   m o i s t u r e   r e s i s t a n t   l a y e r   is  f o r m e d   of  p o l y -  

t e t r a f l u o r o e t h y l e n e   in  t he   f o r m   of  a  woven  or  n o n w o v e n  

f a b r i c ,   a  p r e s s e d   f e l t   or  a  f i l m .  

An  a s s e m b l y   as  s e t   f o r t h   in  any  one  of  t he   l a s t   f i v 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 s   may  be  f u r t h e r   c h a r a c t e r -  

i z e d   in  t h a t   t he   p r o t e c t i v e   c o v e r   i n c l u d e s   a  c y l i n d r i c a l  

p o r t i o n   a t t a c h e d   to  or  i n t e g r a l   w i t h   the   s c r e e n e d   l a y e r   a n d  

t h e   a t t a c h m e n t   means   c o m p r i s e s   an  a n n u l a r   member  s u r r o u n d i n g  

t h e   c y l i n d r i c a l   p o r t i o n   w i t h   a  p e r i p h e r a l   p o r t i o n   of  t h e  

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

of  t he   a n n u l a r   member  and  t h e   o u t e r   s u r f a c e   of  t h e  

c y l i n d r i c a l   p o r t i o n .  

An  a s s e m b l y   as  s e t   f o r t h   in  any  one  of  t h e   l a s t   f i v 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 s   bu t   one  may  be  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   t h e   a t t a c h m e n t   means   c o m p r i s e s   a  b e z e l  

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

r e t a i n i n g   t he   h o u s i n g ,   an  o u t e r   s u r f a c e   and  a  r e a r w a r d   p r o -  

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

to  a  p o r t i o n   of  t he   b e z e l   member  o u t e r   s u r f a c e   s u r r o u n d i n g  

t h e   o p e n i n g ;   and  a  s p r i n g   member  e n g a g i n g   t h e   r e a r w a r d   p r o -  

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

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

w i t h   t he   m o i s t u r e   r e s i s t a n t   l a y e r .  

An  a s s e m b l y   as  s e t   f o r t h   in  t he   l a s t   p r e c e d i n g   p a r a l a p h  

may  be  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   m o i s t u r e   r e s i s t a n t  

l a y e r   is   f a s t e n e d   as  a f o r e s a i d   by  a d h e s i v e   m a t e r i a l .  

An  a s s e m b l y   as  s e t   f o r t h   in  any  one  of  t h e   l a s t   e i g h t  

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 s   may  be  f u r t h e r   c h a r a c t e r -  

i z e d   in  t h a t   t he   p r e d e t e r m i n e d   d i s t a n c e   is   a p p r o x i m a t e l y  

o n e - h a l f   a  w a v e l e n g t h   of  t h e   a c o u s t i c a l   o u t p u t   s i g n a l   in  t h e  

p r e d e t e r m i n e d   f r e q u e n c y   r a n g e .  

The  a t t a c h m e n t   means   may  f u r t h e r   c o m p r i s e   an   a n n u l a r  

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

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

r e t a i n e d   b e t w e e n   t h e   i n n e r   s u r f a c e   of  t he   a n n u l a r   member  a n d  

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

In  a c c o r d a n c e   w i t h   t he   p r e f e r r e d   e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n ,   an  e l e c t r o a c o u s t i c   t r a n s d u c e r   i s   d i s c l o -  

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



The  m o i s t u r e   r e s i s t a n t   l a y e r   is  p r e f e r a b l y   made  of  p o l y t e t -  

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

o t h e r   f l u i d s   e a s i l y   and  d o e s   no t   wet   e a s i l y .   I t   is   p r e -  
f e r r e d   to  use   t h e   m a t e r i a l   of  t h e   l a y e r   as  a  woven  or  n o n -  

woven  f a b r i c   or  a  p r e s s e d   f e l t .   The  m o i s t u r e   r e s i s t a n t  

l a y e r   is   p l a c e d   a t   a  node  of  t he   a c o u s t i c   wave  e m i t t e d   b y  

t h e   t r a n s d u c e r ,   i . e .   e i t h e r   i m m e d i a t e l y   a d j a c e n t   to  t h e  

v i b r a t i l e   p l a t e   of  t he   t r a n s d u c e r   or  s p a c e d   an  i n t e g r a l  

m u l t i p l e   of  a  h a l f   w a v e l e n g t h   of  t h e   a c o u s t i c   wave  away  f r o m  

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

of  t he   a c o u s t i c   wave  by  t h e   l a y e r ,   p a r t i c u l a r l y   in  v i ew  o f  

t h e   r e l a t i v e   t h i n n e s s   of  the   l a y e r   as  c o m p a r e d   w i t h   t h e  

w a v e l e n g t h   of  t h e   a c o u s t i c   wave .   In  a d d i t i o n ,   by  u s i n g   a  

woven   f a b r i c   w h i c h   a l l o w s   a i r   m o v e m e n t   t h r o u g h   t he   f a b r i c ,  

t h e   a c o u s t i c   w a v e s   w i l l   p a s s   e a s i l y   t h r o u g h   t he   f a b r i c .  

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

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

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

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

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

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

an  a d h e s i v e   b e t w e e n   the   c o v e r   and  t he   m o i s t u r e   r e s i s t a n t  

l a y e r   or  by  m e c h a n i c a l   m e a n s .  

The  use   of  t h e   a f o r e m e n t i o n e d   m o i s t u r e   r e s i s t a n t   l a y e r  

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

t h e   m o i s t u r e   r e s i s t a n t   l a y e r ,   as  w e l l   as  t h e   m a t e r i a l   p r e f -  

e r a b l y   u s e d   f o r   i t ,   m i n i m i z e   a t t e n u a t i o n   of  a c o u s t i c   w a v e s  

e m i t t e d   or  d e t e c t e d   by  t h e   e l e c t r o a c o u s t i c   t r a n s d u c e r .   T h e  

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

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

t h e   p r i o r   a r t .  

T h e r e   now  f o l l o w s   a  d e t a i l e d   d e s c r i p t i o n   w i t h   i s   to  b e  

r e a d   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 s   of  a n  

a s s e m b l y   a c c o r d i n g   to  t he   i n v e n t i o n ;   i t   is   to  be  c l e a r l y  

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



t i o n   to   i l l u s t r a t e   t h e   i n v e n t i o n   by  way  of  e x a m p l e   and  n o t  

by  way  of  l i m i t a t i o n .  

In  t he   a c c o m p a n y i n g   d r a w i n g s  

F i g u r e   1  s h o w s   a  p a r t i a l   c u t - a w a y   v i ew  of  of  an  e l e c -  

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

a c h e d   to  i t ;  

F i g u r e   2  s h o w s   an  e x p l o d e d   v i ew   of  t he   d e v i c e   of  F i g u r e  

1= 

F i g u r e   3  s h o w s   a  p a r t i a l   c u t - a w a y   v i ew  of  an  a l t e r n a -  

t i v e   e m b o d i m e n t   of  t he   d e v i c e   shown  in  F i g u r e   1;  a n d  

F i g u r e   4  s h o w s   a  p a r t i a l   c u t - a w a y   v iew  of  a n o t h e r   a l t -  

e r n a t i v e   e m b o d i m e n t   of  t he   d e v i c e   shown  in  F i g u r e   1 .  

As  m e n t i o n e d   a b o v e ,   t he   s t r u c t u r e   and  o p e r a t i o n   of  a  

c a p a c i t i v e   t y p e   e l e c t r o a c o u s t i c   t r a n s d u c e r   u s e d   in  t he   p r e -  

f e r r e d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n   is   d e s c r i b e d   i n  

d e t a i l   in  U.S .   P a t e n t s   Nos.   4 , 0 8 1 , 6 2 6   and  4 , 0 8 5 , 2 9 7 .  

F i g u r e s   1  a n d   2  show  an  e l e c t r o a c o u s t i c   t r a n s d u c e r   1 0  

c o m p r i s i n g   an  i n s u l a t i v e   h o u s i n g   12,   a  c o n d u c t i v e ,   g r o o v e d  

p l a t e   14  and  a  m e t a l l i z e d   f i l m   16.  A  m e t a l   c o v e r   18  has   a  

r im  20  t h a t   i s   c r i m p e d   a r o u n d   a  f l a n g e   22  of  t h e   h o u s i n g   1 2  

to  h o l d   the   c o v e r   in  p l a c e   on  t he   h o u s i n g .   A l s o ,   a  p e r i -  

p h e r a l   edge  of  t h e   m e t a l l i z e d   f i l m   16  i s   c l a m p e d   b e t w e e n   t h e  

r im  20  and  the   f l a n g e   22  to  h o l d   t h e   f i l m   t a u g h t .   A  l e a f  

s p r i n g   24  r e t a i n e d   by  h o u s i n g   12  p r e s s e s   a g a i n s t   t he   b a c k  

s i d e   of  the   p l a t e   14  to  h o l d   i t   t i g h t l y   a g a i n s t   t he   f i l m   1 6 .  

The  p l a t e   14  and  m e t a l l i z e d   f i l m   16  fo rm  a  c a p a c i t o r ,  

and  e l e c t r i c a l   c o n n e c t o r s   26  and  28  a r e   p r o v i d e d   to  m a k e  

c o n t a c t   w i t h   p l a t e   14  and  the   m e t a l l i z a t i o n   on  the   f i l m   16  

r e s p e c t i v e l y .   When  an  a l t e r n a t i n g   c u r r e n t   e l e c t r i c a l   s i g n a l  

is   a p p l i e d   to  t h e   e l e c t r i c a l   c o n n e c t o r s ,   t he   f i l m   16  w i l l  

v i b r a t e   a t   the   f r e q u e n c y   of  t he   e l e c t r i c a l   s i g n a l ,   t h e r e b y  

p r o d u c i n g   an  a c o u s t i c   wave  of  t he   same  f r e q u e n c y .   A  d i r e c t  

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

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

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



a c o u s t i c   w a v e s   t h a t   i m p i n g e   on  t he   f i l m   16.  The  i m p i n g i n g  

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

the   c a p a c i t o r   a t   t he   f r e q u e n c y   of  t h e   wave  and  p r o d u c i n g   a n  

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

The  c o v e r   18  has   a  f a c e   p o r t i o n   30  w i t h   a  number   o f  

p e r f o r a t i o n s   32,  f o r m i n g   a  s c r e e n   t h a t   p r o v i d e s   m e c h a n i c a l  

p r o t e c t i o n   f o r   t h e   f i l m   16  bu t   a l l o w s   a c o u s t i c   w a v e s   to  p a s s  

t h r o u g h .   The  f a c e   p o r t i o n   30  i s   p r e f e r a b l y   l o c a t e d   a t   a  

node  of  t h e   a c o u s t i c   w a v e s   w h i c h   t h e   t r a n s d u c e r  i s   i n t e n d e d  

to  t r a n s m i t   and  d e t e c t .   T h i s  m e a n s   t h a t   t he   f a c e   p o r t i o n  

mus t   be  e i t h e r   i m m e d i a t e l y   a d j a c e n t   t h e   f i l m   16  or  a n  

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

in  a i r   away  f rom  t h e   f i l m   16.   In  some  a p p l i c a t i o n s   t h e  

e m i t t e d   or  d e t e c t e d   wave  may  a c t u a l l y   c o m p r i s e   a  t o n e   b u r s t  

i n c l u d i n g   s e v e r a l   d i f f e r e n t   f r e q u e n c y   w a v e s .   In  s u c h   a  

c a s e ,   t h e   node   s e l e c t e d   w o u l d   be  t h a t   of  t he   a v e r a g e  

w a v e l e n g t h   of  t h e   d i f f e r e n t   f r e q u e n c y   w a v e s .  

When  t h e   e l e c t r o a c o u s t i c   t r a n s d u c e r   10  i s   u s e d   in  a  w e t  

e n v i r o n m e n t ,   s u c h   as  on  a  f a u c e t ,   t h e r e   i s   t he   p o s s i b i l i t y  

t h a t   m o i s t u r e   w i l l   g e t   on  t h e   f i l m   16  and  d e g r a d e   t he   p e r -  

f o r m a n c e   of  t he   t r a n s d u c e r .   In  o r d e r   to   p r e v e n t   m o i s t u r e  

f rom  p a s s i n g   t h r o u g h   t h e   p e r f o r a t i o n s   32,   a  m o i s t u r e   r e s i s t -  

a n t   l a y e r   34  i s   p l a c e d   o v e r   t he   f a c e   p o r t i o n   30.  As  s h o w n  

in  F i g u r e s   1  a n d   2,  t he   m o i s t u r e   r e s i s t a n t   l a y e r   can  be  h e l d  

in  p l a c e   by  an  a n n u l a r   r i n g   36  w h i c h   c l a m p s   a  p e r i p h e r a l  

p o r t i o n   of  t he   m o i s t u r e   r e s i s t a n t   l a y e r   b e t w e e n   t he   i n n e r  

s u r f a c e   of  t he   r i n g   and  a  c y l i n d r i c a l   p o r t i o n   38  of  t h e  

c o v e r   1 8 .  

I t   h a s   been   f o u n d   a d v a n t a g e o u s   to  make  t h e   m o i s t u r e  

r e s i s t a n t   l a y e r   ou t   of  a  woven  or  n o n w o v e n   f a b r i c   made  o f  

p o l y t e t r a f l u o r o e t h y l e n e .   A  s u i t a b l e   woven  f a b r i c   is   t h a t  

w h i c h   i s   s o l d   by  DuPon t   u n d e r   t h e   t r a d e m a r k   " A r m a l o n   T e f l o n "  

f i b e r   f a b r i c .   The  woven  f a b r i c   is  r e l a t i v e l y   t h i n   c o m p a r e d  

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

n e g l i g i b l e   a t t e n u a t i o n   to   a c o u s t i c   w a v e s   when  p l a c e d   a t   a  



n o d e .   A  woven  m a t e r i a l   h a s   v e r y   s m a l l   g a p s   b e t w e e n   t h e  

t h r e a d s   in  t he   weave   as  c o m p a r e d   w i t h   t he   p e r f o r a t i o n s   3 2 ,  

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

m a t e r i a l   w h i l e   a t   t he   same  t ime   a l l o w i n g   a i r   m o v e m e n t  

t h r o u g h   t he   m a t e r i a l .   U s i n g   a  p o l y t e t r a f l u o r o e t h y l e n e   m a t -  

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

e s s e n t i a l l y   n o n w e t t i n g ,   so  t h a t   even   s u b s t a n t i a l   a m o u n t s   o f  

m o i s t u r e   w i l l   n o t   s o a k   i n t o   t he   m a t e r i a l .   I n s t e a d ,   t h e  

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

O t h e r   p o l y t e t r a f l u o r o e t h y l e n e   m a t e r i a l s   a r e   a l s o   b e l -  

i e v e d   to   be  s u i t a b l e   f o r   use   as  a  m o i s t u r e   r e s i s t a n t   l a y e r .  

In  p a r t i c u l a r ,   a  p r e s s e d   f e l t   s o l d   by  D u P o n t   u n d e r   t h e  

t r a d e m a r k   " A r m a l o n   T e f l o n "   f i b e r   f e l t   has   b e e n   f o u n d   to  w o r k  

s a t i s f a c t o r i l y .   A  f l u o r o c a r b o n   r e s i n   f i l m   s o l d   by  D u P o n t  

u n d e r   t h e   t r a d e m a r k   " T e f l o n "   i s   a l s o   b e l i e v e d  t o   be  s a t i s -  

f a c t o r y ,   e s p e c i a l l y   when  t h e   f i l m   is   f o r m e d   w i t h   p o r e s   s m a l l  

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

a c o u s t i c   waves   to  p a s s   t h r o u g h   t he   f i l m   w i t h o u t   undue   a t t e n -  

u a t i o n .  

F i g u r e   3  shows   an  a l t e r n a t i v e   e m b o d i m e n t   of  the   i n v e n -  

t i o n .   I n s t e a d   of  u s i n g   a  r i n g   30  to  h o l d   t h e   m o i s t u r e  

r e s i s t a n t   l a y e r   to  c o v e r   18,   an  epoxy   a d h e s i v e   i s   u s e d .   A 

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

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

m e c h a n i c a l l y   h e l d   in   p l a c e   u n t i l   the   e p o x y   r e s i n   c u r e s .  

G r e a t   c a r e   mus t   be  t a k e n   when  a p p l y i n g   the   e p o x y   r e s i n   t h a t  

p e r f o r a t i o n s   32  a r e   n o t   c l o g g e d   by  the   r e s i n .   I t   has   b e e n  

f o u n d   b e s t   to  use   a  r e l a t i v e l y   h a r d   r o l l e r   or  b r a y e r   t o  

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

t h e   p e r f o r a t i o n s .  

F i g u r e   4  shows   a n o t h e r   a l t e r n a t i v e   e m b o d i m e n t   of  t h e  

i n v e n t i o n .   In  t h i s   e m b o d i m e n t   t he   m o i s t u r e   r e s i s t a n t   l a y e r  

34  i s   a d h e s i v e l y   b o n d e d   to   a  b e z e l   4 0 ,  p r e f e r a b l y   u s i n g   a n  

e p o x y   r e s i n   as  t h e   a d h e s i v e .   The  b e z e l   has   a  c i r c u l a r   o p e n -  

ing   42  t h r o u g h   w h i c h   t h e   t r a n s d u c e r   10  p r o t r u d e s .   The  r i m  



20  r e s t s   a g a i n s t   a  s h o u l d e r   p o r t i o n   44  of  t h e   b e z e l ,   and  t h e  

t r a n s d u c e r   i s   r e t a i n e d   in  t he   b e z e l   by  a  l e a f   s p r i n g   46  

w h i c h   b e a r s   a g a i n s t   a  back  p o r t i o n   of  t h e   h o u s i n g   12.  T h e  

l e a f   s p r i n g   46  i s   r e t a i n e d   by  a  r e a r w a r d   p r o j e c t i n g   p o r t i o n  

of  t h e   b e z e l   and  a l s o   f o r c e s   t he   t r a n s d u c e r   a g a i n s t   t h e  

m o i s t u r e   r e s i s t a n t   l a y e r   34  to  k e e p   t h i s   l a y e r   t a u g h t .  

I t   w i l l   be  u n d e r s t o o d   t h a t ,   w h i l e   t h e   p r e f e r r e d   e m b o d i -  

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

to  t r a n s d u c e r   10  have   been   d e s c r i b e d   a b o v e ,   o t h e r   means  a r e  

p o s s i b l e   w i t h o u t   d e p a r t i n g   f rom  t h e   s p i r i t   of  t he   i n v e n t i o n .  

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

l a y e r   h a v e   b e e n   d i s c l o s e d ;   h o w e v e r ,   t h e r e   may  be  o t h e r  

m a t e r i a l s   t h a t   w i l l   a l s o   be  s u i t a b l e   f o r   u s e .   I t   is  i m p o r t -  

a n t   to  s e l e c t   a  m a t e r i a l   t h a t   w i l l   p r e s e n t   min imum  a t t e n -  

u a t i o n   to   a c o u s t i c   w a v e s ,   w i l l   i m p e d e   or  p r e v e n t   the   p e n e -  
t r a t i o n   of  m o i s t u r e   and  w i l l   no t   wet   or  a b s o r b   m o i s t u r e .  



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

a  h o u s i n g   ( 1 2 ) ;   and  c a p a c i t i v e   t r a n s d u c e r   means   ( 1 4 , 1 6 ) ,  

r e t a i n e d   in  t h e   h o u s i n g ,   h a v i n g   a  v i b r a t i l e   member  ( 1 6 ) ,   a  

r e l a t i v e l y   f i x e d   member   (14)  and  e l e c t r i c a l   s i g n a l   t e r m i n a l s  

(28)  fo r   p r o d u c i n g   an  a c o u s t i c a l   o u t p u t   s i g n a l   in  a  p r e d e -  

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

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

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

p r e d e t e r m i n e d   f r e q u e n c y   r a n g e ,   the   a s s e m b l y   b e i n g   c h a r a c t e r -  

i z e d   by  a  p r o t e c t i v e   c o v e r   f a s t e n e d   to  t h e   h o u s i n g   ( 1 2 )  

i n c l u d i n g   a  m o i s t u r e   r e s i s t a n t   l a y e r   (34)  f o r m e d   of  a  n o n -  

w e t t i n g   m a t e r i a l ,   s p a c e d   a  p r e d e t e r m i n e d   d i s t a n c e   b e i n g  

c h o s e n   to  m i n i m i z e   t h e   a t t e n u a t i o n   of  t h e   a c o u s t i c a l   o u t p u t  

s i g n a l   by  t he   m o i s t u r e   r e s i s t a n t   l a y e r   in  t h e   p r e d e t e r m i n e d  

f r e q u e n c y   r a n g e .  

2.  An  a s s e m b l y   a c c o r d i n g   to  c l a i m   1  f u r t h e r   c h a r a c t -  

e r i z e d   in  t h a t   t h e   p r o t e c t i v e   c o v e r   a l s o   c o m p r i s e s   a  r e l a -  

t i v e l y   r i g i d   s c r e e n e d   l a y e r   (30)  f a s t e n e d   to  t h e   h o u s i n g   a n d  

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

means   (36)  f o r   h o l d i n g   t h e   m o i s t u r e   r e s i s t a n t   l a y e r   i n  

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

3.  A  m o i s t u r e   r e s i s t a n t   c o v e r   f o r   an  e l e c t r o a c o u s t -  

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

( 1 2 ) ,   a  v i b r a t i l e ,   e l e c t r i c a l l y   c o n d u c t i v e   l a y e r   ( 1 6 ) ,   a n  

e l e c t r i c a l l y   n o n c o n d u c t i v e   l a y e r   a d j a c e n t   t h e   e l e c t r i c a l l y  

c o n d u c t i v e   l a y e r ,   a  s u b s t a n t i a l l y   i n f l e x i b l e   p l a t e - l i k e  

member  (14)  h a v i n g   an  e l e c t r i c a l l y   c o n d u c t i v e   s u r f a c e   a d j a -  

c e n t   the   e l e c t r i c a l l y   n o n c o n d u c t i v e   l a y e r ,   means   (26)  f o r  

h o l d i n g   the   e l e c t r i c a l l y   c o n d u c t i v e   l a y e r ,   t he   e l e c t r i c a l l y  

n o n c o n d u c t i v e   l a y e r   and  the   p l a t e - l i k e   member  in  the   h o u s -  

i n g ,   e l e c t r i c a l   c o n n e c t i o n   means   (28)  f o r   s u p p l y i n g   e l e c t -  



e l e c t r i c a l l y   c o n d u c t i v e   s u r f a c e ,   t he   e l e c t r i c a l l y   c o n d u c t i v e  

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

s u p p l i e d   a l t e r n a t i n g   c u r r e n t   e l e c t r i c a l   s i g n a l s ,   t he   m o i s t -  

u r e   r e s i s t a n t   c o v e r   b e i n g   c h a r a c t e r i z e d   by  a  m o i s t u r e   r e s i s -  

t a n t   l a y e r   of  m a t e r i a l   ( 3 4 ) ,   and  means   (36)  f o r   m o u n t i n g   t h e  

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

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

e l e c t r i c a l l y   c o n d u c t i v e   l a y e r   w h e r e   t he   p r e d e t e r m i n e d   d i s -  

t a n c e   i s   s u b s t a n t i a l l y   e q u a l   to  an  i n t e g r a l   m u l t i p l e   of  o n e -  

h a l f   t he   w a v e l e n g t h   of  t h e   a c o u s t i c   w a v e s .  

4.  A  m o i s t u r e   r e s i s t a n t   c o v e r   a c c o r d i n g   to  c l a i m   3 

f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   m o u n t i n g   means   (36)  c o m -  

p r i s e s   a  c y l i n d r i c a l   s i d e   w a l l   (38)  a t t a c h e d   to  t he   body  a n d  

to   a  p e r f o r a t e d   s u r f a c e   (30)  t h r o u g h   w h i c h   t h e   a c o u s t i c  

w a v e s   can   p a s s ,   and  a t t a c h m e n t   means   (36)  f o r   h o l d i n g   t h e  

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

s u r f a c e .  

5.  An  a s s e m b l y / c o v e r   a c c o r d i n g   to  any  one  of  t h e  

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

r e s i s t a n t   l a y e r   is   f o r m e d   of  p o l y t e t r a f l u o r o e t h y l e n e   in  t h e  

f o r m   of  a  woven  or  n o n w o v e n   f a b r i c ,   a  p r e s s e d   f e l t   or  a  

f i l m .  

6.  An  a s s e m b l y / c o v e r   a c c o r d i n g   to  any  one  of  t h e  

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

p r o t e c t i v e   c o v e r   i n c l u d e s   a  c y l i n d r i c a l   p o r t i o n   ( 3 8 )  

a t t a c h e d   to  or  i n t e g r a l   w i t h   t h e   s c r e e n e d   l a y e r   and  t h e  

a t t a c h m e n t   means   c o m p r i s e s   an  a n n u l a r   member  ( 3 6 )  

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

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

i n n e r   s u r f a c e   of  t he   a n n u l a r   member  and  t h e   o u t e r   s u r f a c e   o f  

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



7.  An  a s s e m b l y / c o v e r   a c c o r d i n g   to  any  of  c l a i m s   1  t o  

5  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t he   a t t a c h m e n t   m e a n s  

c o m p r i s e s   a  b e z e l   member  (40)  w i t h   an  o p e n i n g   (42)   and  a n  

a d j a c e n t   s h o u l d e r   p o r t i o n   (44)  f o r   r e t a i n i n g   t he   h o u s i n g ,   a n  

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

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

b e z e l   member  o u t e r   s u r f a c e   s u r r o u n d i n g   t he   o p e n i n g ;   and  a  

s p r i n g   member  (46)  e n g a g i n g   the   r e a r w a r d   p r o j e c t i n g   p o r t i o n  

and  p r e s s i n g   a g a i n s t   a  r e a r   p o r t i o n   of  t he   h o u s i n g   to  u r g e  

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

r e s i s t a n t   l a y e r   ( 3 4 ) .  

8.  An  a s s e m b l y / c o v e r   a c c o r d i n g   to  c l a i m   7  f u r t h e r  

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

f a s t e n e d   as  a f o r e s a i d   by  a d h e s i v e   m a t e r i a l .  

9.  An  a s s e m b l y   a c c o r d i n g   to  any  one  of  t h e   p r e c e e d i n g  

c l a i m s   f u r t h e r   c h a r a c t e r i z e d   in  t h a t   the   p r e d e t e r m i n e d  

d i s t a n c e   i s   a p p r o x i m a t e l y   o n e - h a l f   a  w a v e l e n g t h   of  t h e  

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

r a n g e .  

10.  A  m o i s t u r e   r e s i s t a n t   c o v e r   a c c o r d i n g   to  any  one  o f  

c l a i m s   3  to   5  and  7  to  9  f u r t h e r   c h a r a c t e r i z e d   in  t h a t   t h e  

a t t a c h m e n t   means   c o m p r i s e s   an  a n n u l a r   member  (36)  s u r r o u n d -  

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

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

t he   i n n e r   s u r f a c e   of  t h e   a n n u l a r   member  and  t h e   o u t e r  

s u r f a c e   of  t h e   c y l i n d r i c a l   s i d e   w a l l .  
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