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,54)  Electro-acoustic  calling  devices. 

(57)  An  electro-acoustic  transducer  (2)  mounted  in  a  housing 
(5,  6)  in  which  a  volume  control  is  provided  by  an  aperture  (7) 
in  the  front  of  the  housing  (5)  and  a  rotatable  shutter  plate 
(11)  which  is  mounted  on  the  front  of  the  housing  (5)  and 
which  has  a  plurality  of  smaller  apertures  (14).  The  smaller 
apertures  (14)  are  positioned  in  such  a  way  that  linear 
movement  of  the  shutter  plate  (11)  causes  a  logarithmic 
change  in  the  exposure  of  the  aperture  (7)  in  the  front  of  the 
housing  (5)  to  give  a  logarithmic  change  in  the  intensity  of 
the  sound  output  such  that  the  linear  movement  causes  an 
apparent  linear  change  in  the  intensity  of  sound  as  heard  by 
a  human  ear. r -  
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A n   electro-acoustic  transducer  (2)  mounted  in  a  housing 
(5,6)  in  which  a  volume  control  is  provided  by  an  aperture  (7) 
in  the  front  of  the  housing  (5)  and  a  rotatable  shutter  plate 
(11)  which  is  mounted  on  the  front  of  the  housing  (5)  and 
which  has  a  plurality  of  smaller  apertures  (14).  The  smaller 
apertures  (14)  are  positioned  in  such  a  way  that  linear 
movement  of  the  shutter  plate  (11)  causes  a  logarithmic 
change  in  the  exposure  of  the  aperture  (7)  in  the  front  of  the 
housing  (5)  to  give  a  logarithmic  change  in  the  intensity  of 
the  sound  output  such  that  the  linear  movement  causes  an 
apparent  linear  change  in  the  intensity  of  sound  as  heard  by 
a  human  ear. 



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

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

e x c l u s i v e l y   c o n c e r n e d   w i t h   s u c h   d e v i c e s   f o r   u s e   i n  

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

W h i l s t   t h e   m a j o r i t y   of  t e l e p h o n e   i n s t r u m e n t s  

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

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

o p e r a b l e   s t r i k e r   f o r   c a l l i n g   p u r p o s e s   some  i n s t r u m e n t s  

a re   now  b e i n g   f i t t e d   w i t h   o t h e r   t o n e   c a l l i n g   d e v i c e s .  
One  s u c h   e l e c t r o - a c o u s t i c   t o n e   c a l l i n g   d e v i c e  

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

h a v i n g   an  e l e c t r i c a l l y   r e s p o n s i v e   ( p i e z z o )   c r y s t a l  

a t t a c h e d   t h e r e t o .   When  an  e l e c t r i c   c u r r e n t   p a s s e s  

t h r o u g h   t h e   c r y s t a l   in   one  d i r e c t i o n   t h e   c r y s t a l   t e n d s   t o  

e x e r t   p r e s s u r e   on  t h e   m e t a l   p l a t e   i n   one  d i r e c t i o n .   When  

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

t h e   p r e s s u r e   e x e r t e d   on  t h e   m e t a l   p l a t e   i s   i n   t h e   o p p o s e d  

d i r e c t i o n .  

Thus   a p p l i c a t i o n   of  an  a l t e r n a t i n g   c u r r e n t   t o   t h e  

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

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

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

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

c o s t l y   t o   m a n u f a c t u r e .  

I t   i s   one  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   to   p r o v i d e  

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

o u t p u t   may  be  c o n t r o l l e d   w i t h o u t   a l t e r a t i o n   of  t h e   e l e c t r i c  

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

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   i n   an  e l e c t r o -  

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



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

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

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

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

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

m o v e a b l e   w i t h   r e s p e c t   t o   t h e   f i r s t   p l a n a r   member   and  w h i c h  

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

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

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

p e d e d   p a t h   of  s o u n d   w a v e s   so  as  t o   p r o v i d e   v a r i a b l e   a t t e n u a -  

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

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

r e l a t i o n s h i p   b e t w e e n   t h e   a t t e n u a t i o n   of   t h e   o u t p u t   and  t h e  

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

t h a t   t h e r e   i s   an  a p p a r e n t   l i n e a r   r e l a t i o n s h i p   b e t w e e n   t h e  

d i s t a n c e   t h r o u g h   w h i c h   one  of  t h e   m e m b e r s   i s   moved   and  t h e  

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

e a r .  

P r e f e r a b l y   s a i d   s e c o n d   p l a n a r   member   i s   r o t a t a b l y  

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

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

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

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

S a i d   f i r s t   p l a n a r   member   may  be  i n t e g r a l   w i t h   t h e  

h o u s i n g .  

The  p l a n a r   m e m b e r s   may  be  d i s c   s h a p e d   m e m b e r s  

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

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

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

s i n g l e   a p e r t u r e .  

A  s p i g o t   and   c h a n n e l   a r r a n g e m e n t   may  be  p r o v i d e d   t o  

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

maximum  v o l u m e   l e v e l s   of   t h e   c a l l i n g   d e v i c e .  

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

t h e   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e   t o   t h e  

a c c o m p a n y i n g   d r a w i n g s   of  w h i c h : -  

F i g u r e   1  i s   a  p l a n   v i e w   of  t h e   c a l l i n g   d e v i c e  

F i g u r e   2  i s   a  r e v e r s e   p l a n   v i e w   of   t h e   d e v i c e  



of  F i g u r e   1 ;  

F i g u r e   3  i s   a  c r o s s   s e c t i o n   on  t h e   l i n e  I I I - I I I  

of  F i g u r e   2 ;  

F i g u r e . 4   shows   a  p a r t   of  F i g u r e   1  i n   g r e a t e r  

d e t a i l ;  

F i g u r e   5  i s   a n o t h e r   v i e w   of  t h e   p a r t   s h o w n   i n  

F i g u r e   4 ;  

F i g u r e   6  s h o w s   a  c r o s s   s e c t i o n   on  t h e   l i n e   V I  -  

VI  of  F i g u r e   4;  a n d  

F i g u r e  7   s h o w s   t h e   d i s t r i b u t i o n   of  a p e r t u r e s  

of  t h e   p a r t   of  F i g u r e   4 .  

R e f e r r i n g   f i r s t   t o   F i g u r e s   1,  2  and  3  t h e  

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

p l a t e   1  t o   w h i c h   a  c e r a m i c   d i s c   2  i s   b o n d e d   and  e l e c -  

t r i c a l   c o n t a c t   s p r i n g s   3  and  4 .   The  c e r a m i c   d i s c   2  

i s   of  t h e   k i n d   p r e v i o u s l y   r e f e r r e d   t o .   Thus  i f   a n  

e l e c t r i c   c u r r e n t   p a s s e s   f r o m   t h e   c o n t a c t   s p r i n g   3  t o  

the   c o n t a c t   s p r i n g   4  t h e   d i s c   2 , a n d   c o n s e q u e n t i a l l y  
t h e   p l a t e   1,  f l e x e s   i n   one  d i r e c t i o n   w h i l s t   i f   a n  

e l e c t r i c   c u r r e n t   p a s s e s   f r o m   t h e   c o n t a c t   s p r i n g   4  t o  

t h e   c o n t a c t   s p r i n g   3  t h e   d i s c   2  and  t h e   p l a t e   1  f l e x  

i n   t h e   o p p o s e d   d i r e c t i o n .  

The  p l a t e   1  i s   f i t t e d   to   a  f r o n t   h o u s i n g   m e m b e r  

5  and  i s   c l a m p e d   i n   p o s i t i o n   by  a  r e a r   h o u s i n g   m e m b e r  

6.  The  p l a s t i c s   m a t e r i a l   f r om  w h i c h   t h e   h o u s i n g   i s  

made  b e i n g   s e m i - r i g i d   c o - o p e r a t i o n   of  r e s p e c t i v e  

m o u l d e d   i n t e r l o c k i n g   j o i n t s   9  and  10  of  t h e   h o u s i n g  

m e m b e r s   5  and  6  l o c k s   t h e   two  p a r t s   of  t he   h o u s i n g  

t o g e t h e r .  

The  f r o n t   h o u s i n g   member   5  has   an  a p e r t u r e  7  

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

t e r i s e d   by  v a r i a t i o n s   i n   a i r   p r e s s u r e   in   t h e   c a v i t y   8  

w o u l d ,   i f   t h e   a p e r t u r e  7   was  u n o b s t r u c t e d ,   p a s s  

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

a p e r t u r e   ?.   In   o r d e r   t o   r e d u c e   t h e   v o l u m e   of  s o u n d  



p a s s i n g   i n t o   t h e   a t m o s p h e r e   by  way  of  t h e   a p e r t u r e  7  

a  d i s c   member   11 ,   a l s o   o f   p l a s t i c s   m a t e r i a l   i s   p r o v i d e d .  

The  d i s c   member   11  i s   r o t a t a b l e   a b o u t   a  s p l i t   s p i g o t  

12  m o u l d e d   i n t e g r a l l y   w i t h   t h e   f r o n t   h o u s i n g   member   5 .  

The  s p i g o t   12  p a s s e s   t h r o u g h   a  c e n t r a l l y   l o c a t e d  

c i r c u l a r   a p e r t u r e   13  i n   t h e   d i s c   member   11  and  h o l d s  

t h e   d i s c   member   11  t o   t h e   h o u s i n g   member   5  w i t h   f o u r  

o v e r l a p p i n g   l o c k i n g   s e c t i o n s .   The  f l e x i b i l i t y   o f  

t h e   m a t e r i a l   of  t h e   h o u s i n g   member   5  i s   a g a i n   u s e d   s o  

t h a t   t h e   d i s c   member   11  i s   f o r c e d   o v e r   t h e   s p i g o t   1 2 ,  

t h e   l o c k i n g   s e c t i o n s   t h e n   s p r i n g i n g   o v e r   t h e   e d g e s  

of  t h e   a p e r t u r e   13.   To  f a c i l i t a t e   f i t t i n g   of   t h e   d i s c  

member   11 ,   t h e   s p i g o t   12  i s   m o u l d e d   w i t h   c h a m f e r e d  

e d g e s .  

The  d i s c   member   11  i s   p r o v i d e d   w i t h   a  n u m b e r  

of  c a r e f u l l y   p o s i t i o n e d   a p e r t u r e s   14  e a c h   of   w h i c h   i s  

t h e   same  s i z e   and  v e r y   much  s m a l l e r   t h a n   t h e   a p e r t u r e   7 .  

As  t h e   d i s c   member   11  i s   r o t a t e d   a b o u t   t h e   s p i g o t   1 2  

v a r y i n g   n u m b e r   of  t h e   a p e r t u r e s   14  and  p a r t s   of   t h e m  

p e r m i t   f r e e   t r a n s f e r   of  s o u n d   w a v e s   f rom  t h e   c a v i t y   8 .  

Thus  i n   one  e x t r e m e   t h e r e   may  be  none   of  t h e   a p e r t u r e s  

14  a l i g n e d   w i t h   t h e   a p e r t u r e  7   w h i l s t   a t   t h e   o t h e r  

e x t r e m e   a l l   t w e n t y - f o u r   of   t h e   a p e r t u r e s   14  w i l l   b e  

a l i g n e d .   T h e s e   two  e x t r e m e s   r e p r e s e n t   t h e   m i n i m u m   a n d  

maximum  v o l u m e   p o s i t i o n s   of   t h e   c a l l i n g   d e v i c e .  

The  l o c a t i o n   of  e a c h   of  t h e   a p e r t u r e s ,   as  w i l l  

be  e x p l a i n e d   h e r e i n a f t e r   i s   e x t r e m e l y   i m p o r t a n t .  

Volume  of  s o u n d   as  d e t e c t e d   by  a  human  e a r   i s   n o t   a  

l i n e a r   f u n c t i o n .   I n   e l e c t r i c a l   v o l u m e   c o n t r o l s   a  

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

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

d e v i c e s   p r o v i s i o n   of   an  e l e c t r i c   v o l u m e   c o n t r o l   w o u l d  

be  an  u n d e s i r a b l e   e x p e n s e .   Thus  t h e   a p e r t u r e s   14  a r e  

p o s i t i o n e d   s u c h   t h a t   r o t a t i o n   of  t h e   d i s c   m e m b e r   1 1  

f r o m   t h e   min imum  t o   t h e   maximum  p o s i t i o n s   c a u s e s   a  



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

and  v i c e - v e r s a .  

To  p r e v e n t   an  a d d i t i o n a l   e x p o s u r e   of  t h e  

a p e r t u r e  7   o t h e r   t h a n   by  way  of  t h e   a p e r t u r e s   14  a n  

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

T h e  s e a l  1 5  i s   a  p u s h   f i t   t o   t h e   h o u s i n g   member   5  a n d  

c o n t a c t s   t h e   u n d e r s i d e   of  t h e   d i s c   member   1 1 .  

R e f e r r i n g   a l s o   t o   F i g u r e   4,  5  and  6  t h e   d i s c  

member  11  h a s   a  c u t a w a y   c h a n n e l   16  f o r m e d   i n   i t s  

u n d e r s i d e   w h i c h   c h a n n e l   16  c o o p e r a t e s   w i t h   a  s p i g o t  

17  of  t h e   f r o n t   h o u s i n g   member   5  to   p r e v e n t   t h e   d i s c  

member  11  b e i n g   t u r n e d   b e y o n d   t h e   maximum  and  m i n i m u m  

v o l u m e   l e v e l s .  

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

member  11  t h e   e d g e   t h e r e o f   may  be  k n u r l e d   or  f o r m e d  

w i t h   a  k n u r l e d   e d g e .   A  s e p a r a t e   v o l u m e   c o n t r o l  

o p e r a t i n g   member   i s   n o t   r e q u i r e d   when   t h e   c a l l i n g  

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

i n s t r u m e n t ,   w i t h   p a r t   of   t h e   d i s c   m e m b e r   11  p a s s i n g  

t h r o u g h   a  s u i t a b l e   a p e r t u r e   i n   t h e   t e l e p h o n e   i n s t r u -  

ment   c a s i n g   ( n o t   s h o w n ) .  

To  a s s i s t   i m p l e m e n t a t i o n   of  t h e   i n v e n t i o n  

F i g u r e  7   s h o w s   a  c o - o r d i n a t e   c h a r t   g i v i n g   r e s p e c t i v e  

X  a n d   Y  c o o r d i n a t e   l o c a t i o n   f o r   one  p a r t i c u l a r   s e t  

of  t h e   a p e r t u r e s   1 4 .   I t   w i l l   be  a p p r e c i a t e d   t h a t   o t h e r  

i m p l e m e n t a t i o n s   o f   t h e   s e t   of  a p e r t u r e s   14  may  b e  

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

s h i p   i s   m a i n t a i n e d .  

I t   w i l l   a l s o   be  r e a l i s e d   t h a t   a  s e t   of  a p e r t u r e s  

f o r m i n g   m i n o r   s o u n d   o u t l e t s   may  be  i n c l u d e d   i n   t h e  

f r o n t - h o u s i n g   member   5  w i t h   a  l a r g e   a p e r t u r e   b e i n g  

f o r m e d   i n   t h e   d i s c   member   1 1 .  



1.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   of  t h e   k i n d  

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

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

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

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

at   l e a s t   one  a p e r t u r e   t h r o u g h   w h i c h   s o u n d   waves   may  p a s s  

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

has   a  s e c o n d   p l a n a r   member   ( 1 1 )   w h i c h   i s   m o v e a b l e   w i t h  

r e s p e c t   t o   t h e   f i r s t   p l a n a r   m e m b e r   (5 )   and  w h i c h   i n c l u d e s  

at  l e a s t   one  a p e r t u r e   ( 1 4 ) ,   s a i d   s e c o n d   p l a n a r   member   ( 4 )  

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

(5  and  11)   w i t h   r e s p e c t   t o   e a c h   o t h e r   c a u s e s   a  v a r i a t i o n  

in  t h e   u n i m p e d e d   p e h t   of  s o u n d   w a v e s   so  as  to   p r o v i d e  

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

s a i d   a p e r t u r e s   (14  and  7)  a r e   of   a  s i z e   and  p o s i t i o n e d  

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

a t t e n u a t i o n   of   t h e   o u t p u t   and  t h e   p o s i t i o n   of  t h e   p l a n a r  

m e m b e r s   (5  and  11)   w i t h   r e s p e c t   t o   e a c h   o t h e r   so  t h a t  

t h e r e   i s   an  a p p a r e n t   l i n e a r   r e l a t i o n s h i p   b e t w e e n   t h e   d i s -  

t a n c e   t h r o u g h   w h i c h   one  of  t h e   m e m b e r s   ( 1 1 )   i s   moved  a n d  

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

a  human  e a r .  

2.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

C l a i m   1  w h e r e i n   s a i d   s e c o n d   p l a n a r   member   ( 1 1 )   i s   r o t a t -  

a b l y   a t t a c h e d   t o   s a i d   f i r s t   p l a n a r   member   ( 5 ) .  

3.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

C l a i m   2  in   w h i c h   s a i d   s e c o n d   p l a n a r   member   ( 1 1 )   i s   a  d i s c  

s h a p e d   m e m b e r .  

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

C l a i m   2  or   C l a i m   3  w h e r e i n   a t   l e a s t   p a r t   of  s a i d   s e c o n d  

p l a n a r   m e m b e r   ( 1 1 )   e x t e n d s   b e y o n d   an  edge   of  s a i d   f i r s t  

p l a n a r   m e m b e r   (5 )   t o   f a c i l i t a t e   m a n u a l   r o t a t i o n   t h e r e o f .  

5 .  A n   e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

any  p r e c e d i n g   c l a i m   i n   w h i c h   s a i d   f i r s t   p l a n a r   member   ( 5 )  

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



6.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

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

(5)  i n c l u d e s   a  s i n g l e   a p e r t u r e   ( 7 )   and  t h e   o t h e r   p l a n a r  

member  ( 1 1 )   i n c l u d e s   a  p l u r a l i t y   of  a p e r t u r e s   ( 1 4 )   w h i c h  

a re   s u b s t a n t i a l l y   s m a l l e r   t h a n   s a i d   s i n g l e   a p e r t u r e   ( 7 ) .  

7.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

C l a i m   6  in  w h i c h   s a i d   p l a n e r   m e m b e r s   (5  and  11)  a r e  

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

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

a p e r t u r e s   ( 1 4 )   a r e   in   a l i g n m e n t   w i t h   s a i d   s i n g l e   a p e r t u r e  
(7)  and  a  maximum  p o s i t i o n   in   w h i c h   a  m a j o r i t y   of  s a i d  

p l u r a l i t y   of  s m a l l e r   a p e r t u r e s   ( 1 4 )   a re   in  a l i g n m e n t   w i t h  

s a i d   s i n g l e   a p e r t u r e   ( 7 ) .  

8.  An  e l e c t r o - a c o u s t i c   c a l l i n g   d e v i c e   as  c l a i m e d   i n  

any  p r e c e d i n g   c l a i m   in   w h i c h   l i m i t i n g   means   a re   p r o v i d e d  

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

t e r m i n i e d   min imum  and  maximum  p o s i t i o n s ,   s a i d   l i m i t i n g  

means  c o m p r i s i n g   a  c h a n n e l   ( 1 6 )   in   one  of  t h e   p l a n a r  

members   ( 1 1 )   and  a  s p i g o t   ( 1 7 )   w h i c h   r u n s   in  s a i d   c h a n n e l  

(16 )   and  w h i c h   i s   a t t a c h e d   t o   t h e   o t h e r   p l a n a r   member   ( 5 ) ,  

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

t i o n s .  
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