
J »  

Europiisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
0  2 1 4   8 2 2  

A 2  

00  Publication  number: 

EUROPEAN  PATENT  APPLICATION 

©IntCI.*:  G  10  K  11/00 Qj)  Application  number:  86306703.9 

©  Dateoffiling:  29.08.86 

Qo)  Priority:  04.09.85  GB  8521950 (ji)  Applicant:  Graseby  Dynamics  Limited 
Botanic  House  100  Hills  Road 
Cambridge  CB2  1LQ(GB) 

@  Inventor:  Cobb,  Anthony  Richard 
HDunstableRoad 
Redburn  Hertfordshire(GB) 

©  Inventor:  Hodgins,  Diana  Margaret 
3  Highfield  Crescent 
Harpenden  Hertfordshire(GB) 

©  Representative:  Arthur,  George  Fitzgerald  et  al 
KILBURN  &  STRODE  30,  John  Street 
London  WC1N2DDIGB) 

(jj)  Date  of  publication  of  application: 
18.03.87  Bulletin  87/12 

®  Designated  Contracting  States: 
DE  FR  GB  IT  NL 

(54)  Mounting  of  sonic  devices. 
©  A  number  of  sonic  transducers  (1  1  )  are  mounted,  and  loc- 
ated  as  an  array,  in  a  block  (22)  of  closed-cell  foamed  plastics 
material  whose  cells  are  filled  with  gas  to  be  acoustically  op- 
aque.  The  active  faces,  or  heads  of  the  transducers  are  located 
in  recesses  (10J)  in  a  mould  (10)  before  introduction  of  the 
foamed  material,  so  that  the  active  faces  will  be  exposed  and 
protrude  from  the  moulded  block.  The  array  in  its  block  is 
mounted  in  an  outer  casing  (30,  32)  sealed  (36)  against  entry 
of  water.  A  space  (34)  within  the  casing  and  in  communication 
with  the  active  faces  is  filled  with  an  acoustic  coupling 
medium  (35). 
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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   a  t r a n s d u c e r   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 .  

P a r t i c u l a r l y   f o r   u n d e r w a t e r   i n s t a l l a t i o n s   a  n u m b e r  
5.  of  s u c h   d e v i c e s   a r e   o f t e n   f o r m e d   as  an  a r r a y ,   and  i t   i s  

t h e r e f o r e   n e c e s s a r y   a c c u r a t e l y   to   l o c a t e   e a c h   s o n i c  
d e v i c e   r e l a t i v e   to   o t h e r   s o n i c   d e v i c e s   of  t h e   a r r a y .  
H i t h e r t o   s u c h   a r r a y s   h a v e   been   h e l d   and  l o c a t e d   by  a  
fo rm  of   m e c h a n i c a l   s t r u c t u r e   w h i c h   g e n e r a l l y   c o m p r i s e s  

10.  a  m e t a l l i c   b l o c k   or  s t a v e .   Such  a  s t a v e   i s   g e n e r a l l y  
p r o d u c e d   by  m a c h i n i n g ,   f rom  t he   s o l i d ,   t h e   a p p r o p r i a t e  
a p e r t u r e s   f o r   e a c h   s o n i c   d e v i c e   and  l o c a t i o n   means   h a s  
to  be  p r o v i d e d   to   p r o v i d e   t he   r e q u i r e d   s u p p o r t ,   f o r  
e x a m p l e ,   of  a  r e s i l i e n t   n a t u r e ,   f o r   e a c h   d e v i c e   a t   i t s  

15.  n o d a l   p o i n t ,   in  i t s   r e s p e c t i v e   a p e r t u r e   in  t h e   s t a v e ,  
w h i l s t   m e c h a n i c a l l y   d e - c o u p l i n g ,   i t   f rom  e v e r y   o t h e r  
d e v i c e .   Such  c o n s t r u c t i o n s   a r e   r e l a t i v e l y   c o m p l e x   i n  
d e s i g n ,   e x p e n s i v e   to   m a n u f a c t u r e ,   and  u n n e c e s s a r i l y  
h e a v y .   T h e s e   c o n s i d e r a t i o n s   a l s o   i n t r o d u c e  

20.  c o m p l e x i t i e s   in   . t h e   m e c h a n i c a l   s t r u c t u r e   w h i c h   m a y  
i m p a i r   t h e   a c o u s t i c   p e r f o r m a n c e   of  t h e   e l e m e n t s   of  t h e  

a r r a y .  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t h e r e f o r e   is   t o  
p r o v i d e   ways  of  m o u n t i n g   and  l o c a t i n g   one  s o n i c   d e v i c e ,  

2->.  or  a  n u m b e r   of  s o n i c   d e v i c e s ,   e . g .   t o   form  an  a r r a y ,  
w i t h o u t   h a v i n g   a  c o m p l e x   s u p p o r t i n g   c o n s t r u c t i o n ,   b u t  
a t   t h e   same  t i m e   p r o v i d i n g   f o r   o p t i m u m   p e r f o r m a n c e   o f  
e a c h   d e v i c e   once   m o u n t e d   and  l o c a t 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  
30.  a t   l e a s t   one  s o n i c   d e v i c e   i s   m o u n t e d   and  l o c a t e d   in  a  

b l o c k   of  a c o u s t i c a l l y - o p a q u e   f o a m e d   p l a s t i c s   m a t e r i a l s ,  
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w i t h   t h e   s e n s i t i v e   h e a d   or  h e a d s   l e f t   u n c o v e r e d   by  t h e  

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

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

f o r m a t i o n   of  t h e   b l o c k   may  v a r y   a c c o r d i n g   t o  

5-  r e q u i r e m e n t s ,   b u t   i t   may  s p e c i f i c a l l y   be  BIBBITHANE 

ISOFOAM  510  p r e p a r e d   and  c u r e d   in   a c c o r d a n c e   w i t h   t h e  

m a n u f a c t u r e r s   '  i n s t r u c t i o n s   . 
The  f o a m e d   p l a s t i c s   m a t e r i a l   may  have   c l o s e d   c e l l s  

w h i c h   a r e   f i l l e d   w i t h   gas   g e n e r a t e d   d u r i n g   f o a m i n g .  

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

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

of   t h e   a r r a y ,   by  v i r t u e   of   t h e   g a s   w i t h i n   t h e   f o a m  

i t s e l f ,   w h i c h   makes   t h e   m a t e r i a l   a c o u s t i c a l l y   o p a q u e .  
15.  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   p r e s e n t  

i n v e n t i o n   in  a  m e t h o d   of  m o u n t i n g   a  s o n i c   d e v i c e   or  a n  

a r r a y   of  s o n i c   d e v i c e s   t h e ,   or  e a c h ,   s o n i c   d e v i c e   i s  

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

h e a d ,   and  a  body   of  f o a m e d   p l a s t i c s   m a t e r i a l   i s   m o u l d e d  

20  •  a r o u n d   i t .  

W h i l s t   i t   i s   e n v i s a g e d   t h a t   in  mos t   c a s e s   an  a r r a y  

of  s o n i c   d e v i c e s   w i l l   be  l o c a t e d   w i t h i n   a  s i n g l e   b l o c k  

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

i t   may  be  a p p r o p r i a t e   f o r   e a c h   s o n i c   d e v i c e   to   b e  

25  •  l o c a t e d   in  an  i n d i v i d u a l   f o a m e d   p l a s t i c s   b l o c k ,   and  f o r  

s u c h   b l o c k s   t h e n   to   be  a s s e m b l e d   i n t o   an  a r r a y .  

The  b l o c k   w i t h   i t s   s o n i c   d e v i c e   or   d e v i c e s   i s  

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

a g a i n s t   sea   w a t e r ,   f o r   e x a m p l e .   A  s p a c e   b e t w e e n   a  w a l l  
30*  of  t h e   c a s i n g   and   t h e   h e a d s   of  t h e   d e v i c e s   may  b e  

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

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 ,   b u t   one  s p e c i f i c   e m b o d i m e n t   w i l l   now  b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e  
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a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :   -  

F i g u r e   1  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   a  c o m p l e t e d  

m o u l d i n g   t o o l ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c   s e c t i o n a l   end  e l e v a t i o n  
5.  t h r o u g h   t h e   t o o l   of  F i g u r e   1  t a k e n   on  t h e   l i n e   2-2  o f  

F i g u r e   3 ;  

F i g u r e   3  i s   a  p l a n   v i e w   of  t h e   t o o l   of  F i g u r e   1  ; 
F i g u r e   4  i s   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i ew   of  a  

c o m p l e t e d   a r r a y   of  s o n i c   d e v i c e s   p r o d u c e d   in  a c c o r d a n c e  
10.  w i t h   t h e   p r e s e n t   i n v e n t i o n ;  

F i g u r e   5  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n   of  one  e n d  
of  an  a r r a y   of  t h e   t y p e   shown  in  F i g u r e   4,  a s s e m b l e d   i n  
an  a c r y l i c   c a s i n g ,   a n d  

F i g u r e   6  i s   a  l o n g i t u d i n a l   c r o s s - s e c t i o n   of  o n e  
15.  end  of  t h e   a s s e m b l y   of  F i g u r e   5 .  

F i g u r e   1  i l l u s t r a t e s   a  t y p i c a l   m o u l d i n g   t o o l   10 
e m p l o y e d   w i t h   t h e   p r e s e n t   i n v e n t i o n   and  h a v i n g   a  b a s e "  
10A,  end  w a l l s   10B  and  10C,  and  s i d e   w a l l s   10D  and  1 0 E ,  
t h e   l a t t e r   h a v i n g   a  r e c e s s   1  0F  b e t w e e n   them  a n d  

20.  d e f i n i n g   a  l e d g e   10G  ( s e e   F i g u r e   2)  w h i c h   f o r m s   t h e   t o p  
of   t he   m o u l d .  

As  shown  in  t he   c r o s s - s e c t i o n   of  F i g u r e   2,  w i t h i n  
t h e   mould  a  s i n g l e   l o n g i t u d i n a l   c a v i t y   1  0H  is   f o r m e d  
w i t h i n   w h i c h   an  a r r a y   of  s o n i c   d e v i c e s   11  can   b e  

25  •  l o c a t e d ,   t h e   a r r a y   c o m p r i s i n g   two  l o n g i t u d i n a l   rows  o f  
s p a c e d   d e v i c e s .   The  l o c a t i o n   of   t h e   s o n i c   d e v i c e s  
w i t h i n   t h e   mould   is   a c c u r a t e l y   c a r r i e d   o u t   f i r s t l y   b y  
l o c a t i n g   t h e   s e n s i t i v e   h e a d s   24  of  t h e   d e v i c e s   i n  
l o c a t i n g   r e c e s s e s   1  0  J  of  t h e   b a s e   10A.  T h e r e a f t e r ,   a n d  

30  •  b e f o r e   t h e   r e m a i n d e r   of  t h e   mould   10B,  C,  D,  E,  G  i s  
a s s e m b l e d ,   a p p r o p r i a t e   w i r i n g   of  t h e   d e v i c e s   t a k e s  
p l a c e .   Each  s o n i c   d e v i c e   i s   c o a t e d   w i t h   an  a p p r o p r i a t e  
r e l e a s i n g   a g e n t   in  o r d e r   t h a t   t h e   f o a m e d   p l a s t i c s  

3 5 .  
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m a t e r i a l   to   be  m o u l d e d   w i l l   n o t   s t i c k   to   i t ,   s i n c e   t h i s  

w o u l d   a f f e c t   t h e   v i b r a t i o n   of  t h e   d e v i c e .   The  e n d  

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

l a t t e r   a b u t t i n g   one  a n o t h e r   in   a  v e r t i c a l   p l a n e   4 0  

5.  f o l l o w i n g   w h i c h   a  s e t   of  h o l d i n g   p i n s   12  a r e   p r o j e c t e d  

down  t h r o u g h   t h e   l e d g e   10G  to   e n g a g e   t h e   t o p   e n d s   o f  

t h e   s o n i c   d e v i c e s .   Each   p a i r   of   p i n s   12  i s   c o n n e c t e d  

to   one  of  a  s e r i e s   of  h o r i z o n t a l   b a r s   14  {one  i s   s h o w n  

in  F i g u r e   3 ) ,   e a c h   of  w h i c h ,   in   t u r n ,   i s   c o n n e c t e d   to   a  

10.  p a i r   of  f u r t h e r   s u p p o r t s   16  p r o j e c t i n g   u p w a r d l y  

t h e r e f r o m .  

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

l o c a t e d   and  s e c u r e d   w t i h i n   t h e   mou ld   c a v i t y   10H  p r i o r  

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

15.  - m a t e r i a l   i s   e i t h e r   p o u r e d ,   or   i n j e c t e d ,   i n t o   t h e   c a v i t y  

v i a   one  or   more  i n j e c t i n g   s p r u e s   or  h o l e s   18  f o r m e d   i n  

t h e   l e d g e   10G  as  shown  in  F i g u r e   3.  P r e f e r a b l y ,   t h e  

c h o i c e   of  f o a m ,   e . g .   BIBBITHANE  ISOFOAM  510,   i s   s u c h  

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

20.  t e m p e r a t u r e .   D u r i n g   c u r i n g ,   t h e   h o l e s   18  may  b e  

s e a l e d .   I f   t h e   f oamed   p l a s t i c s   m a t e r i a l   r e q u i r e s   h e a t -  

c u r i n g   t h i s   can-  be  c a r r i e d   o u t   i n   an  o v e n .   T h e  

r e s u l t i n g   foam  b l o c k   22  i s   shown  d i a g r a m m a t i c a l l y   i n  

F i g u r e   4.  I t   p r o v i d e s   a  l i g h t w e i g h t   s t r u c t u r e   in  w h i c h  

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

e n c a p s u l a t e d ,   a l t h o u g h ,   as   s h o w n   in   F i g u r e   4,  t h e  

e l e m e n t   h e a d s   24  of  t h e   a r r a y   of  d e v i c e s   a r e   l e f t   p r o u d  

of  t h e   b l o c k   and  u n c o v e r e d   by  t h e   f o a m .  

The  foam  m o u l d i n g   o p e r a t i o n   i s   such   t h a t   t he   f o a m  

30.  i s   f o r m e d   w i t h   c l o s e d   c e l l s   c o n t a i n i n g   gas   g e n e r a t e d  

d u r i n g   m o u l d i n g .  

The  r e s u l t i n g   c l o s e d   g a s - f i l l e d   c a v i t y   f oam  i s  

r i g i d   e n o u g h   to  p r o v i d e   an  e f f e c t i v e   m o u n t i n g   f o r   t h e  

3 5 .  
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d e v i c e s ,   and  to   g i v e   p r o t e c t i o n   a g a i n s t   s h o c k s .   I n  

a d d i t i o n ,   t h e   g a s - f i l l e d   foam  has   a c o u s t i c   o p a c i t y   t o  

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

The  end  w a l l s   10B  and  10C  a r e   p r e f e r a b l y   p r o v i d e d  
5*  w i t h   c i r c u l a r   r e c e s s e s   ( n o t   s h o w n )   so  t h a t   t h e   e n d  

p r o d u c t   has   i n t e g r a l   d i s c - l i k e   p r o t u b e r a n c e s   2 0 .  

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

w i t h   t h e   a r r a y   of  s o n i c   d e v i c e s   e m b e d d e d   t h e r e i n   i s   n o w  
m o u n t e d   in  t h e   m a n n e r   shown  in  F i g u r e s   5  and  6  in  a  

10.  c a s i n g   30  of  a c r y l i c   m a t e r i a l .   The  c a s i n g   c o m p r i s e s   a  
l o n g i t u d i n a l   t u b e   h a v i n g   end  c a p s   32  of  t h e   fo rm  s h o w n  
in  F i g u r e   6.  I t   w i l l   be  s e e n   f rom  F i g u r e s   5  and  6  t h a t  
t h e   c a s i n g   30  in  t h e   r e g i o n   of  t h e   h e a d s   24  of   t h e  
s o n i c   d e v i c e s   is  s p a c e d   f rom  t h e s e   h e a d s .   T h i s   s p a c e  

15.  34  i s   f i l l e d   w i t h   an  a c o u s t i c   c o u p l i n g   medium  35,  w h i c h  

may,  f o r   e x a m p l e ,   be  a  s e m i - l i q u i d ,   p e t r o l e u m   j e l l y ,  
l a n o l i n ,   s i l i c o n   o i l ,   a  m e l t e d   s o l i d ,   or  a  r u b b e r .   The"  
c h o i c e   of  medium  d e p e n d s   on  t h e   i n t e n d e d   u s e   of  t h e  

c o m p l e t e d   a r r a y .   T h u s ,   i t   may  h a v e   a  s i m i l a r   a c o u s t i c  
zu-  r e f r a c t i v e   i n d e x   to  t h a t   of   t h e   s ea   w a t e r   w i t h i n   w h i c h  

i t   i s   i n t e n d e d   to  o p e r a t e .  

The  end  c a p s   32  l o c a t e   t h e   p r o t u b e r a n c e s   20  of  t h e  
f o a m e d   p l a s t i c s   m a t e r i a l   in   o r d e r   to   p r o v i d e   s e c u r e  
l o c a t i o n   f o r   t he   a r r a y   w i t h i n   t h e   c a s i n g   30.  B e t w e e n  

" •   t h e   end  caps   32  and  t he   t u b e   of  t h e   c a s i n g   s u i t a b l e   0 -  

r i n g   s e a l s   36  a r e   p r o v i d e d   so  t h a t   t h e r e   i s   a  s e a l e d  

c a s i n g   b e t w e e n   the   foam  of  t h e   b l o c k   22  and  t he   s e a  
w a t e r   in  w h i c h   i t   is   to   o p e r a t e .  
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CLAIMS 

1.  A  s o n i c   d e v i c e   (11 )   m o u n t e d   and  l o c a t e d   in  a  

b l o c k   ( 2 2 )   of   a c o u s t i c a l l y - o p a q u e   f o a m e d   p l a s t i c s  

m a t e r i a l ,   w i t h   t h e   s e n s i t i v e   h e a d   (24)   of  t h e   d e v i c e  

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

5 .  

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

s o n i c   d e v i c e s   (11)   w h i c h   a r e   l o c a t e d   w i t h   r e s p e c t   t o  

one  a n o t h e r   by  b e i n g   m o u n t e d   in  a  common  b l o c k   (22)   o f  

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

10.  s e n s i t i v e   h e a d s   (24)   of   t h e   d e v i c e s   l e f t   u n c o v e r e d   b y  

t h e   p l a s t i c s   m a t e r i a l .  

3.  A  d e v i c e   o r   d e v i c e s   as  c l a i m e d   in  C l a i m   1  o r  

C l a i m   2  in  w h i c h   e l e c t r i c a l   l e a d s   or .   o t h e r   i n t e r -  

15.  c o n n e c t i o n s   f rom  t h e   d e v i c e   or   d e v i c e s   a r e   e n c a p s u l a t e d "  

in  t h e   b l o c k   of  f o a m e d   p l a s t i c s   m a t e r i a l .  

4.  A  d e v i c e   o r   d e v i c e s   as   c l a i m e d   in   a n y  

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

20.  p l a s t i c s   m a t e r i a l ,   a r e   c l o s e d   c e l l s   and  a r e   gas   f i l l e d .  

5.  A  d e v i c e   or   d e v i c e s   as  c l a i m e d   in  a n y  

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

i s   r i g i d   e n o u g h   to   p r o v i d e   an  e f f e c t i v e   m o u n t i n g   and  t o  

25.  g i v e   p r o t e c t i o n   a g a i n s t   s h o c k s .  

6.  A  s o n i c   d e v i c e   or  an  a r r a y   of  s o n i c   d e v i c e s   a s  

c l a i m e d   in  any  p r e c e d i n g   c l a i m ,   in  w h i c h   t h e   b l o c k   i s  

m o u n t e d   in  an  o u t e r   c a s i n g   ( 3 0 ,   32)  s e a l e d   ( a t   3 6 )  

30.  a g a i n s t   t h e   e n t r y   of   w a t e r .  
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7.  A  d e v i c e   or   an  a r r a y   as  c l a i m e d   in  C l a i m   6  i n  
w h i c h ^ a   w a l l   p o r t i o n   of  t h e   o u t e r   c a s i n g   i s   s p a c e d   f r o m  
t h e   b l o c k   (22)   in   t h e   r e g i o n   of  t h e   o p e r a t i v e   h e a d   o r  
h e a d s   ( 2 4 ) ,   and  t he   s p a c e   in   t h a t   r e g i o n   i s   f i l l e d   w i t h  

5.  an  a c o u s t i c   c o u p l i n g   medium  ( 3 5 ) .  

8.  A  d e v i c e   or  an  a r r a y   as  c l a i m e d   in  C l a i m   7  i n  
w h i c h   t h e   a c o u s t i c   c o u p l i n g   medium  is   a  l i q u i d ,   a  s e m i -  
l i q u i d ,   a  j e l l y ,   l a n o l i n ,   s i l i c o n   o i l ,   or  a  r u b b e r .  

1 0 .  

9.  A  m e t h o d   of  m o u n t i n g   a  s o n i c   d e v i c e   (11)   or  a n  
a r r a y   of  s o n i c   d e v i c e s   c o m p r i s i n g   l o c a t i n g   t h e   or   e a c h  
s o n i c   d e v i c e   w i t h i n   a  mou ld   ( 1 0 ) ,   and  f o r m i n g   a  f o a m e d  
p l a s t i c s   m a t e r i a l   body  (22)   in  t he   m o u l d ,   to   c o n s t i t u t e  

!5.  a  m o u n t i n g   f o r   t he   d e v i c e   or  d e v i c e s .  

10.  A  m e t h o d   as  c l a i m e d   in  C l a i m   9  in  w h i c h   t h e , '  
or   e a c h   s o n i c   d e v i c e   i s   l o c a t e d   in  t h e   mould   by  i t s  
s e n s i t i v e   head   or  f a c e   ( 2 4 ) ,   so  t h a t   t h a t   head   i s   n o t  

20  •  c o v e r e d   by  t h e   f o a m e d   m a t e r i a l .  
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