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(•*)  Mounting  of  sonic  devices. 
(st)  A  sonic  transducer  (16)  is  mounted  in  its  individual 
sealed  casing  (10)  so  that  it  is  protected  against  the  entry  of 
water.  A  transducer  head  (18)  is  in  good  sonar  coupling  with 
the  face  (14)  of  the  casing  through  the  medium  of  a  layer  (24) 
of  silicone  gel.  The  sonic  device  in  the  form  of  the  sonic  trans- 
ducer  in  its  casing  can  be  mounted  as  a  unit  in  a  bore  in  a 
stave  (30)  for  carrying  an  array  of  sonic  devices.  Each  device 
is  protected  in  its  individual  casing  against  the  entry  of  water 
so  that  a  surrounding  sealed  casing  for  the  assembly  of  trans- 
ducers  in  the  stave  is  not  necessary. 
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MOUNTING  OF  SONIC  DEVICES 

T h i s   i n v e n t i o n   r e l a t e s   to   t h e   m o u n t i n g   of  s o n i c  

d e v i c e s   by  w h i c h   t e r m   i s   m e a n t   t r a n s d u c e r s   f o r   t h e  

t r a n s m i s s i o n   a n d / o r   r e c e p t i o n   of  s o u n d   e n e r g y .  

The  i n v e n t i o n   i s   r e l a t e d   to   t h e   i n v e n t i o n   t h e  

5  s u b j e c t   of   B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  8521  9 5 0  

f i l e d   4 t h   S e p t e m b e r   1985  and  a  copy   of  t h e  

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

a n n e x e d   to   t h i s   s p e c i f i c a t i o n   as  p a r t   of  t h e  

10  d i s c l o s u r e .  

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

how  s o n i c   d e v i c e s   h a v e   b e e n   m o u n t e d   in   an  a r r a y   b y  

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

s t a v e   w h i c h   h o l d s   t hem  in  t h e   c o r r e c t   s p a c e d  

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

t h a t   a p p l i c a t i o n   was  an  a l t e r n a t i v e   to   s u c h   a  m e t h o d   o f  

m o u n t i n g ,   a c c o r d i n g   to   w h i c h   an  a r r a y   of  s o n i c   d e v i c e s  

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

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

2  0  an  a l t e r n a t i v e   t o   t h e   p r i o r   a r t   s t a v e   w i t h   i t s  

i n d i v i d u a l l y   m e c h a n i c a l l y   m o u n t e d   s o n i c   d e v i c e s .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   a  means   i s  

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

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

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

t r a n s d u c e r .   T r a n s d u c e r s   m o u n t e d   in   t h e   s t a v e   a s  

d i s c l o s e d   in   B r i t i s h   S p e c i f i c a t i o n   No.  8521  950  have   b e e n  

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

w i t h   t h e   t r a n s d u c e r .  

30  The  p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   t h e   p r o v i s i o n  

of  a  s t a v e   h a v i n g   an  a r r a y   of  s o n i c   d e v i c e s   m o u n t e d   i n  

a  n o v e l   way  and  a l s o   t h e   u s e   of  an  i n d i v i d u a l   a s s e m b l y  

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

f a i l e d .  

A c c o r d i n g   to   one   a s p e c t   of   t h e   p r e s e n t   i n v e n t i o n   a  

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

b  and   a  h e a d   and   t h e   a s s e m b l y   i s   m o u n t e d   w i t h i n   i t s  

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

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

The  s a i d   f a c e   of   t h e   c a s i n g   i s   c o n v e n i e n t l y   a  f l a t  

f a c e   and   may  be  t h e   f a c e   o f   an  end  cap   s e c u r e d   a n d  

l0  b o n d e d   t o   one   end   of   an  o t h e r w i s e   o p e n - e n d e d   c y l i n d e r .  

T h e r e   may  be  an  i n t e r m e d i a t e   l a y e r ,   p e r h a p s   a  

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

and   t h e   h e a d   and   t h a t   l a y e r   m i g h t   be  of  s i l i c o n e   g e l   o r  

of   c a s t o r   o i l ,   f o r   e x a m p l e .   What   i s   n e e d e d   i s   a  

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

t h e   two  f a c e s   and   p r e f e r a b l y   a l s o   good  s e a l i n g   a g a i n s t  

m o i s t u r e .  

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

e l e m e n t   and  t h e   c a s i n g   may  be  f i l l e d   w i t h   a  f o a m e d  

2  0  p l a s t i c s   m a t e r i a l .  

The  c a s i n g   i t s e l f   w i l l   c o n v e n i e n t l y   be  f o r m e d   f o r  

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

and   t h e   c a s i n g   c o u l d   be  of   m o u l d e d   a n d / o r   m a c h i n e d  

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

25  v e r y   a b s o r b e n t   of   s o n i c   e n e r g y .  

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

s t a v e   c a r r y i n g   an  a r r a y   of   s o n i c   d e v i c e s   has   a t   l e a s t  

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

t h e   i n v e n t i o n   d e f i n e d   a b o v e   w h i c h   d e v i c e   i s   l o c a t e d   i n  

3  0  a  b o r e   in   t h e   s t a v e   by  m e a n s   l o c a t i n g   i t   l o n g i t u d i n a l l y  

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

C o n v e n i e n t l y   t h e   c a s i n g   of   t h e   s o n i c   d e v i c e   can   be  a  

f i t   in   one  end  of   t h e   b o r e   and  can   be  s e c u r e d   by  a  

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

A c c o r d i n g   t o   a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n   a n  
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t h e   end   of  t h e   b o d y   1  2  . 
The  r e m a i n i n g   s p a c e   b e t w e e n   t h e   t r a n s d u c e r   1  6  a n d  

t h e   c a s i n g   1  0  i s   f i l l e d   w i t h   a  f o a m e d   p l a s t i c s  

m a t e r i a l ,   e . g .   B i b b i t h a n e   I s o f o a m   510 ,   to   t h e   l e v e l  

5  i n d i c a t e d   a t   2 6 .  

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

f a c e   cap   1  4  on  t h e   t r a n s d u c e r   h e a d   1  8  of  t h e   t r a n s d u c e r  

1  6  a f t e r   c o a t i n g   e i t h e r   o r   b o t h   w i t h   a  l a y e r   o f  

s i l i c o n e   g e l   24;  a s s e m b l i n g   t h e   body   12  w i t h   t h e   f a c e  

10  cap   14  and  b o n d i n g   or   s e a l i n g   t h e   two  t o g e t h e r ;  

m o u n t i n g   t h e   a s s e m b l e d   c a s i n g   10  and  e l e m e n t   1  6  in   a  

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

1  6  in   p o s i t i o n   w i t h i n   t h e   c a s i n g   10,   f o r   e x a m p l e ,   b y  

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

15  i n t r o d u c i n g   t h e   p l a s t i c s   foam  m a t e r i a l   i n t o   c a s i n g   1 0 ,  

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

The  p l a s t i c s   foam  may  be  p o u r e d   or  i n j e c t e d   i n t o  

t h e   c a s i n g .   W i t h   t h e   foam  m a t e r i a l   s p e c i f i e d   a b o v e ,  

i n j e c t i o n   or   p o u r i n g ,   and   c u r i n g ,   can   t a k e   p l a c e   a t  

20  room  t e m p e r a t u r e .  

A  l e a d   28  p r o v i d i n g   e l e c t r i c a l   c o n n e c t i o n   w i t h   t h e  

c e r a m i c   s t a c k   20  i s   s e a l e d   in   t h e   c a s i n g   and  h e l d   b y  

m e a n s   of  a  g l a n d e d   end  c a p   ( n o t   shown)   c l o s i n g   t h e  

u p p e r   end  of  t h e   c a s i n g   1 0 .  

25  The  c a s i n g   10,   a l t h o u g h   made  of  t h e r m o p l a s t i c s  

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

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

i s   n o n - c o r r o d i n g   in   w a t e r ,   n o t   h e a v i l y   a b s o r b e n t   o f  

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

30  m a t e r i a l   of  t h e   s t a v e .   The  c a s i n g   10  may  a l s o   b e  

f a b r i c a t e d   f rom  p a r t s   made  of  d i f f e r e n t   m a t e r i a l s .  

The  s o n i c   d e v i c e   i s   m o u n t e d   upon   a  s t a v e   30,   w h i c h   m a y  

c a r r y   a  p l u r a l i t y   of  s u c h   d e v i c e s ,   as  d e s c r i b e d   in   t h e  

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

35  p a t e n t   s p e c i f i c a t i o n   No.  8521  9 5 0 .  
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a s s e m b l y   of   s o n i c   d e v i c e s   on  a  s t a v e   i s   r e p a i r e d   b y  

r e p l a c i n g   a  f a u l t y   d e v i c e   by  a  d e v i c e   as   d e f i n e d   i n  

a c c o r d a n c e   w i t h   one   a s p e c t   of  t h e   i n v e n t i o n   a b o v e .  

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

5  c a s i n g   o f   a  s o n i c   d e v i c e   as  d e f i n e d   so  as   t o   c o n f o r m  

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

s o n i c   d e v i c e   i s   t o   be  m o u n t e d .  

The   i n v e n t i o n   may  be  c a r r i e d   i n t o   p r a c t i c e   i n  

v a r i o u s   w a y s ,   and   one   e m b o d i m e n t   w i l l   now  be  d e s c r i b e d  

10  by  way  o f   e x a m p l e   w i t h   r e f e r e n c e '   to   t h e   a c c o m p a n y i n g  

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

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

m o u n t e d   i n   a  m o u n t i n g   s t a v e .  

A  g e n e r a l l y   c y l i n d r i c a l   c a s i n g   1  0  i s   f a b r i c a t e d  

15  f r o m   a  b o d y   12  and   a  f a c e   cap   14.  The  c a s i n g   m a t e r i a l  

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

m e c h a n i c a l   s t r e n g t h   and   m i n i m a l   a b s o r b a n c e   of  s o n i c  

e n e r g y ,   e . g .   VALOS  (RTM  -  G e n e r a l   E l e c t r i c   Company  USA) 

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

20  o r   m a c h i n i n g   o r   by  a  c o m b i n a t i o n   of  t h e   two  p r o c e s s e s .  

The  f a c e   c a p   14  i s   b o n d e d ,   s c r e w e d   o r  

u l t r a s o n i c a l l y   s e a l e d   to   t h e   body   12.   I t   may  be  of  t h e  

same  m a t e r i a l   as   t h e   c a s i n g .  

A  c o n v e n t i o n a l   s o n i c   d e v i c e   in   t h e   f o r m   of   a  s o n a r  
25  t r a n s d u c e r   16 ,   m o u n t e d   w i t h i n   t h e   c a s i n g   10,   c o m p r i s e s  

an  a s s e m b l y   of   a  h e a d   18,   a  c e r a m i c   s t a c k   20,   and   a  

b a l a n c i n g   m a s s   22.   The  h e a d   18  i s   a  c l o s e   f i t   w i t h i n  

t h e   c a p   14 ,   and   a  l a y e r   of   s i l i c o n e   g e l   24 ,   i n t e r p o s e d  

b e t w e e n   t h e   f a c e   o f   h e a d   18  and  t h e   i n n e r   s u r f a c e o f  

30  f a c e   c a p   14,   p r o v i d e s   good   a c o u s t i c   c o u p l i n g   a n d  

p r e v e n t s   t h e   i n g r e s s   of   foam  i n t o   t h e   r e g i o n   b e t w e e n  

t h e   f a c e   of   t h e   h e a d   1  8  and  t h e   i n n e r   s u r f a c e   of   t h e  

f a c e   c a p   14.   The  g e l   24  may  e x t e n d   a r o u n d   t h e   e d g e   o f  

t h e   h e a d   18  p a s t   t h e   j o i n t   b e t w e e n   t h e   b o d y   12  and  t h e  
35  c a p   1  4  and   i n t o   t h e   a n n u l a r   gap  b e t w e e n   t h e   h e a d   a n d  
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The  end  p a r t   32  of   t h e   c a s i n g   10  i s   a n  
i n t e r f e r e n c e   or   t i g h t   f i t   w i t h i n   a  t r a n s v e r s e   b o r e   33  
in   t h e   s t a v e   30.   C l a m p s   34  l o c a t e d   on  t h e   s t a v e   e n g a g e  
an  a n n u l a r   g r o o v e   f o r m e d   a r o u n d   t h e   c a s i n g   a d j a c e n t   t h e  

5  c ap   1  4  and   a c c u r a t e l y   l o c a t e   t h e   c a s i n g   w i t h i n   t h e  

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

The  c o n s t r u c t i o n   d e s c r i b e d   p r o v i d e s   a  s o n i c   d e v i c e  
w h i c h   r e q u i r e s   no  c o m p l e x   m e c h a n i c a l   m o u n t i n g   s t r u c t u r e  

10  f o r   t h e   t r a n s d u c e r   16,   and  y e t   a c h i e v e s   s e a l i n g   a g a i n s t  
t h e   i n g r e s s   of   w a t e r .   D e v i c e s   a c c o r d i n g   to   t h e  

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

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

d e v i c e s   in   e x i s t i n g   s y s t e m s ,   p r o v i d e d   t h e   body   12  i s  

15  d e s i g n e d   to   f i t   t h e   b o r e   and   c l a m p s   on  t h e   s t a v e ;   or   i s  

m a c h i n e d   to   f i t .  

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

g e l   as  a  s e a l a n t / a c o u s t i c   c o u p l e r   b e t w e e n   t h e   cap   14  
and   t h e   t r a n s d u c e r   h e a d   18;  o t h e r   s o l i d   or  f l u i d  

20  m a t e r i a l s   may  a l s o   be  s a t i s f a c t o r y .  

The  foam  may,   or   may  n o t ,   be  i m p r e g n a t e d   w i t h  

c a s t o r   o i l   as  d e s c r i b e d   in   s p e c i f i c a t i o n   No.  8521  9 5 0 .  

The  foam  26  a n d / o r   t h e   g e l   24  e f f e c t i v e l y   s e a l   t h e  

i n t e r i o r   of  t h e   c a s i n g   f r o m   e n t r y   of  s ea   w a t e r .  

2 5  

30  

35  
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CLAIMS 

1.  A  s o n i c   d e v i c e   (16)   i n c l u d i n g   an  a s s e m b l y   of  a  
s o n a r   t r a n s d u c e r   (20)   and  a  h e a d   ( 1 8 )   c h a r a c t e r i s e d   i n  
t h a t   t h e   a s s e m b l y   i s   m o u n t e d   w i t h i n   i t s   i n d i v i d u a l  
s e a l e d   c a s i n g   (10)   w i t h   t h e   h e a d   ( 1 8 )   in   good   s o n a r  

b.  c o u p l i n g   w i t h   a  f a c e   (14)   o f   t h e   c a s i n g .  

2.  A  d e v i c e   as  c l a i m e d   in   c l a i m   1  i n   w h i c h   t h e   s a i d  
f a c e   o f   t h e   c a s i n g   i s   t h e   f a c e   of   an  end   cap   ( 1 4 )  
s e c u r e d   and   b o n d e d   to   one   end   o f   an  o t h e r w i s e   o p e n -  

10.   e n d e d   c y l i n d e r   ( 1 2 ) .  

3.  A  d e v i c e   as   c l a i m e d   in   e i t h e r   of   t h e   p r e c e d i n g  
c l a i m s   i n c l u d i n g   an  i n t e r m e d i a t e   l a y e r   (24)   b e t w e e n   t h e  
f a c e   o f   t h e   c a s i n g   and   t h e   h e a d   p r o v i d i n g   good   a c o u s t i c  

15.  c o u p l i n g   b e t w e e n   t h e   two  f a c e s .  

4.  A  d e v i c e   as   c l a i m e d   in   c l a i m   3  i n   w h i c h   t h e  
i n t e r m e d i a t e   l a y e r   (24)   c o n s t i t u t e s   a  m o i s t u r e   s e a l  
b e t w e e n   t h e   h e a d   and  t h e   f a c e   of   t h e   c a s i n g .  

2 0 .  

5.  A  d e v i c e   as  c l a i m e d   in   any  of   t h e   p r e c e d i n g   c l a i m s  
in   w h i c h   t h e   r e m a i n d e r   of  t h e   s p a c e   w i t h i n   t h e   c a s i n g  
a r o u n d   t h e   a s s e m b l y   c o n t a i n s   a  f i l l e r   (26)   f o r   e x a m p l e  
a  f o a m e d   p l a s t i c s   m a t e r i a l .  

2 b .  

6.  A  d e v i c e   as  c l a i m e d   in   any   of   t h e   p r e c e d i n g   c l a i m s  
i n   w h i c h   t h e   c a s i n g   (10)   i s   f o r m e d   f o r   l o c a t i o n   in   a  
c o r r e s p o n d i n g   b o r e   in   a  m o u n t i n g   s t a v e   ( 3 0 ) .  

30.   7.  A  d e v i c e   as  c l a i m e d   in   any   of   t h e   p r e c e d i n g   c l a i m s  
i n   w h i c h   t h e   c a s i n g   i s   m o u l d e d   a n d / o r   m a c h i n e d   f r o m   a  
s t r o n g   n o n - c o r r o s i v e   m a t e r i a l   w h i c h   i s   n o t   v e r y  
a b s o r b e n t   o f   s o n i c   e n e r g y .  
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8.  A  s t a v e   (30)   c a r r y i n g   an  a r r a y   of  s o n i c   d e v i c e s   a t  

l e a s t   one  of  w h i c h   i s   a  d e v i c e   as  c l a i m e d   in   any  of  t h e  

p r e c e d i n g   c l a i m s .  

5 , 9 .   A  s t a v e   as  c l a i m e d   in  c l a i m   8  in  w h i c h   t h e   s a i d  

d e v i c e   i s   l o c a t e d   in   a  b o r e   in   t h e   s t a v e   by  means   ( 3 4 )  

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

a x i s   of  t h e   t r a n s d u c e r .  

10.  10.  A  s t a v e   as  c l a i m e d   in  c l a i m   9  in  w h i c h   t h e   c a s i n g  

of  t h e   s a i d   s o n i c   d e v i c e   i s   a  f i t   in   one  end  of  t h e  

b o r e   and  i s   s e c u r e d   by  a  c l a m p   (34)   a t   t h e   o t h e r   end  o f  

t h e   b o r e .  

15.  11.  A  m e t h o d   of  r e p a i r i n g   an  a s s e m b l y   of  s o n i c   d e v i c e s  

on  a  s t a v e   (30)   in  w h i c h   a  f a u l t y   s o n i c   d e v i c e   i s  

r e p l a c e d   by  a  d e v i c e   as  c l a i m e d   in  any  of  c l a i m s   1  t o  

7 .  

20.  12.  A  m e t h o d   as  c l a i m e d   in  c l a i m   11  i n c l u d i n g   the   s t e p  

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

so  as  to   c o n f o r m   w i t h   t h e   d i m e n s i o n s   of  a  b o r e   a n d / o r  

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

25.  m o u n t e d   in   t h e   s t a v e .  

3 0 .  
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