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(3)  Hearing-aid  with  combined  potentiometer  and  cylindrical  battery  holder. 

"This  invention  relates  to  a  hearing  aid  of  the  kind  which 
is  provided  with  a  cylindrical  battery  holder. 

A  hearing  aid,  in  particular  a  "behind-the-ear"  hearing 
aid,  provided  with  a  cylindrical  battery  holder  which  in  a 
specific  position  permits  a  battery  to  be  inserted  radially  and 
is  rotatably  journalled  in  a  housing  the  battery  holder 
extending  partly  outside  the  outer  wall  of  the  housing  and 
being  provided  with  a  switch  which  switches  on  the  associ- 
ated  amplifier  upon  rotation  of  the  battery  holder,  which 
battery  holder  is  coupled  to  the  volume  control  of  the 
amplifier. 

The  volume  control  may  comprise  a  single  annular 
carbon  track  or  a  plurality  of  conductive  contact  tracks,  which 
tracks  may  be  arranged  either  on  one  of  the  flat  side  walls  of 
the  battery  holder  or  outside  said  holder. 



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

f o r   t h e   b u i l t - i n   a m p l i f i e r .   T h i s   c o n t r o l   g e n e r a l l y   c o m -  

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

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

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

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

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

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

I n   t h e   l a s t   d e c a d e   h e a r i n g   a i d s   w e r e   m i n i a t u r i s e d .  

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

e a r ,   t h a t   i s ,   t h e   s o - c a l l e d   " b e h i n d - t h e - e a r "   t y p e   h e a r i n g  

a i d ;   t h e   s h a p e   b e i n g   a d a p t e d   to  t h a t   o f   t h e   e a r s h e l l   a n d  

t h e   s i z e   b e i n g   c r e s c e n t - s h a p e   so  t h a t   t h i s   t y p e   of   h e a r -  

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

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

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

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

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

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

The  i n v e n t i o n  r e l a t e s   to  a  h e a r i n g   a i d ,   i n   p a r -  

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

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

e n a b l e s   a  b a t t e r y   to   be  i n s e r t e d   r a d i a l l y   a n d   i s   r o t a t a b l y  

j o u r n a l l e d   i n   a  h o u s i n g ,   s a i d   b a t t e r y   h o l d e r   e x t e n d i n g  

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



p r o v i d e d   w i t h  a   s w i t c h ,   w h i c h   s w i t c h e s   on  t h e   a s s o c i a t e d  

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

S u c h   a  h e a r i n g   a i d   i s   f o r   e x a m p l e   k n o w n  f r o m  

A u s t r i a n   P a t e n t   S p e c i f i c a t i o n   2 7 8 , 9 3 3 .  

The  i n v e n t i o n   i s   b a s e d   on  t h e   p r i n c i p l e   o f   c o m -  

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

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

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

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

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

to  be  i n s e r t e d   r a d i a l l y   w h i c h   t h e   h o l d e r   i s   i n   one   p o s i t i o n  

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

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

i n g ,   and   b e i n g   p r o v i d e d   w i t h   a  s w i t c h  w h i c h   s w i t c h e s   on  a n  

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

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

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

B y  r o t a t i n g   t h e   c y l i n d r i c a l   b a t t e r y   h o l d e r   t h e   a m -  

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

I n   one   e m b o d i m e n t   o f   t h e   i n v e n t i o n   t h e   v o l u m e   c o n -  

t r o l   c o m p r i s e s   a t   l e a s t   one   f l a t   and   a t   l e a s t   p a r t l y  

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

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

t h e   e l e c t r i c a l   c i r c u i t   o f   t h e   a m p l i f i e r .  

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

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

t h e   f o r m   of   a  c a r b o n   t r a c k .   T h i s   e n a b l e s   t h e   v o l u m e   o f  

s o u n d   to  be  c o n t r o l l e d   c o n t i n u o u s l y .  

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

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

c o n t a c t   t r a c k s ,   e a c h   c o n t a c t   t r a c k   b e i n g   c o n n e c t e d   to  a n  

a s s o c i a t e d   r e s i s t o r .   The   c o n t a c t   t r a c k s   t h e n  c o n s i s t   o f   t h i n  

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

a  f l a t   i n s u l a t i n g   b a s e .  

The  l o c a t i o n   o f   t h e   c o n c e n t r i c   c o n t a c t   t r a c k s   r e -  

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

s t e p s .  
The  c o n t a c t   t r a k s   may  f o r m   p a r t   o f   t h e   b a t t e r y  



h o l d e r   or   to  be  l o c a t e d   o u t s i d e   t he   b a t t e r y   h o l d e r .   In   t h e  

f i r s t - m e n t i o n e d   c a s e   t h e y   a r e   a r r a n g e d   on  the   o u t s i d e   o f  

one  o f   t h e   f l a t   s i d e   w a l l s .  

In  t h e   o t h e r   c a s e   i t   i s   d e s i r a b l e   to  a r r a n g e  

e a c h   c o n t a c t   t r a c k   on  a  s u b s t r a t e   w h i c h   i s   i n t e n d e d   f o r   t h e  

a m p l i f i e r .   In   t h i s   r e s p e c t   s u b s t r a t e   i s   to  be  u n d e r s t o o d  

to  mean  t h e   s u p p o r t i n g   b o d y   f o r   t he   v a r i o u s   e l e c t r o n i c  

e l e m e n t s   f o r m i n g   t h e   a m p l i f i e r .   A  k a p t o n   f o i l   or   a  c e r a m i c  

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

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

e x a m p l e   be  u s e d   as   s u b s t r a t e .  

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

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

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

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

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

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

of   t h e   a m p l i f i e r   s e n s i t i v i t y   and  t h e   l a t c h i n g   means   c o m -  

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

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

The  c i r c u m f e r e n c e   may  f o r   e x a m p l e   be  p r o v i d e d   w i t h  

12  r e c e s s e s ,   o f   w h i c h   f o r   e x a m p l e   6  r e c e s s e s   can   e a c h   p r o -  
d u c e   a  d i f f e r e n c e   i n   s e n s i t i v i t y   of   5  dB.  The  p e r s o n  

w e a r i n g   t h e   h e a r i n g   a i d   can   t h e n   e a s i l y   a d j u s t   t he   s e n s i -  

t i v i t y   o f   t h e   h e a r i n g   a i d   by  c o u n t i n g   t he   n u m b e r   o f  

" c l i c k s " .  

In   o r d e r   to  r e t a i n   t h e   b a t t e r y ,   w h i c h   i s   a l s o   c y 7  

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

b a t t e r y   h o l d e r ,   i n   o r d e r   to  f o rm  a  r e s i l i e n t   t a b ,   i s   p r o -  
v i d e d   w i t h   two  i n c i s i o n s   w h i c h   e x t e n d   i n w a r d s   f rom  t he   i n -  

s e r t i o n   o p e n i n g ,   t h e   t a b   b e i n g   p r o v i d e d   w i t h   a  b a t t e r y -  

r e t a i n i n g   cam  o v e r   a t   l e a s t   a  p a r t   of   t he   w i d t h   of   s a i d  

t a b   on  t h e   b a t t e r y   s i d e   and  n e a r   t h e   c i r c u m f e r e n c e .  

The  b a t t e r y   can   be  r e t a i n e d   in   a  d i f f e r e n t   m a n n e r  

in  a n  e m b o d i m e n t   o f   t h e   i n v e n t i o n   in   w h i c h   t h e   b a t t e r y  
h o l d e r   i s   r o t a t a b l e   a b o u t   a  p i n   on  one  s i d e   and  v i a   a  p i v o t  

b e a r i n g   on  t h e   o t h e r   s i d e .   t h e   p i n   s e r v i n g   as  an  e l e c t r i c a l  

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



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

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

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

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

of   t he   b a t t e r y   h o l d e r .  

C e r t a i n   e m b o d i m e n t s   o f   t he   i n v e n t i o n   w i l l   now  b e  

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

i n g   d r a w i n g ,   i n   w h i c h :  

F i g u r e s   1-3  show  a  b a t t e r y   h o l d e r   f o r   a  h e a r i n g   a i d  

in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   p r o v i d e d   w i t h   a  c a r b o n -  

t r a c k   p o t e n t i o m e t e r ,   w h e r e i n  

F i g .   1  i s   a  c r o s s - s e c t i o n a l   v i e w ,  

F i g .   2  i s   a  s i d e   v i e w   of   F i g u r e   1 

F i g .   2a  i s   a  c r o s s - s e c t i o n   of   t he   t a b ,   t a k e n   o n  

t h e   l i n e   A-A  i n   F i g .   2 ,  

F i g .   3  i s   a  d i f f e r e n t   s i d e   v i e w   of   F i g u r e   1 ,  

F i g .  4   r e p r e s e n t s   a  d i a g r a m   o f  a   n u m b e r   o f   c o n -  

c e n t r i c a l l y   a r r a n g e d   c o n t a c t   t r a c k s ,  

F i g .   5  shows   a  c r o s s - s e c t i o n a l   v i e w   o f   an  a l t e r n a -  

t i v e   a r r a n g e m e n t   f o r   a  n u m b e r   o f   c o n t a c t   t r a c k s ,   a n d  

F i g .   6  shows   a  c r o s s - s e c t i o n a l   v i e w   o f   a  f u r t h e r  

e m b o d i m e n t   w i t h   b a t t e r y - r e t a i n i n g   m e a n s .  

F i g u r e s   1-3  show  a  b a t t e r y   h o l d e r ,   w h i c h   b a t t e r y  

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

c a l l e d   " b e h i n d - t h e - e a r "   h e a r i n g   a i d .   In   v i e w   o f   t h e   o v e r a l l  

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

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

s t i l l   d e s i r a b l e   f o r   t h e   b a t t e r y   h o l d e r   to  be  o f   s u c h   a  

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

by  h a n d .  

The  b a t t e r y   h o l d e r  1  h a s   a  f l a t   c y l i n d r i c a l   s h a p e  
and  i s   m a n u f a c t u r e d   f r o m   a  t h i n - w a l l e d   p l a s t i c s   m a t e r i a l .  

The  b a t t e r y   h o l d e r   i s   j o u r n a l l e d   in   a  f r a m e   2,  w h i c h   b e -  

l o n g s  t o   t h e   h o u s i n g   3.  T h i s   h o u s i n g   c o m p r i s e s   two  p r e c i s e -  

ly   e n g a g i n g   s h e l l   s e c t i o n s .   At  t he   top   the   h o u s i n g   3  h a s  

an  o b l o n g   o p e n i n g   4,  so  t h a t   a  p a r t   of   t he   b a t t e r y   h o l d e r  1  

p r o j e c t s   f r o m   t h e   o u t e r   s u s f a c e   o f   t he   h o u s i n g ,   as  a  r e s u l t  



of  w h i c h   a p p r o x i m a t e l y   1200  of  t he   b a t t e r y   h o l d e r   c i r c u m -  

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

The  b a t t e r y   h o l d e r   1  i s   p r o v i d e d   w i t h   a  U - s h a p e d  

c a v i t y   5,  w h o s e   w i d t h   s u b s t a n t i a l l y   c o r r e s p o n d s   to  t h a t   o f  

t h e   o p e n i n g   4.  T h i s   c a v i t y   s e r v e s   f o r   a c c o m m o d a t i n g   a  

f l a t   c y l i n d r i c a l   b a t t e r y .   One  of   t he   s i d e   w a l l s   6  of   t h e  

b a t t e r y   h o l d e r  1   i s   p r o v i d e d   w i t h   a  t a b   7,  w h i c h   e x t e n d s  

in   t he   d i r e c t i o n   of   t h e   i n s e r t i o n   o p e n i n g   and  w h i c h   i s  

f o r m e d   by  m e a n s   o f   two  i n c i s i o n s   8.  On  t h e   b a t t e r y   s i d e   a n d  

n e a r   t h e   end  of   t h e   t a b ,   t h i s   t a b   i s   p r o v i d e d   w i t h   a  cam  9 

o v e r   a t   l e a s t   p a r t   of   i t s   f u l l   w i d t h ,   w h i c h   cam  h a s   t h e  

s h a p e   of   a  s a w t o o t h   w h i c h   s l o p e s   u p w a r d s   t o w a r d s   t h e   a x i s  

of   r o t a t i o n   o f   t h e   h o l d e r .   When  a  b a t t e r y   i s   i n s e r t e d   i n t o  

t h e   c a v i t y   5  t h e   cam  9  s l i d e s   a l o n g   one  of   t h e   f l a t   s i d e  

w a l l s   o f   t h e   b a t t e r y   and  o w i n g   to  t h e   r e s i l i e n t   f o r c e   o f   t h e  

t a b   7  t h e   cam  9  s n a p s   b e h i n d   t h e   b a t t e r y   in   t h e   end  p o s i t i -  

on  1A  of   t h e   b a t t e r y ,   so  t h a t   t he   b a t t e r y   i s   l a t c h e d   i n  

p o s i t i o n .  

The  o t h e r   s i d e   w a l l   10  of  t h e   b a t t e r y   h o l d e r   i s  

p r o v i d e d   w i t h   a  c a r b o n   t r a c k   11  and  a  c o n t a c t   t r a c k   11A,  

w h i c h   t r a c k s   a r e   a r r a n g e d   as  f l a t   r i n g s   a r o u n d   an  a x i s   o f  

r o t a t i o n   12.  E l e c t r i c a l   s l i p   c o n t a c t   13  and  13A  s l i d e  

a l o n g   t h e   c a r b o n   t r a c k   11'  and  t h e   c o n t a c t   t r a c k   11A.  T h e  

c o n t a c t   t r a c k   11A  c o n s i s t s   of   a  v a c u u m - d e p o s i t e d   m e t a l l i c  

l a y e r ,   w h i c h   i s   g a l v a n i c a l l y   c o n n e c t e d   to  t h e   c a r b o n   t r a c k .  

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

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

i n g   a i d   i s   e q u i p p e d .  

On  t h e   p e r i p h e r y   of   e a c h   s i d e   w a l l   6  and   10  a  

n u m b e r   of   r e c e s s e s   14  a r e   f o r m e d ,   w h i c h   a r e   r e g u l a r l y  

s p a c e d   o v e r   t h e   c i r c u m f e r e n c e .   S i x   of   s a i d   r e c e s s e s   c o r r e s -  

pond   to  a  d i s c r e t e   p o s i t i o n   of   t he   p o t e n t i o m e t e r   or   v o l u m e  

c o n t r o l .   F u r t h e r m o r e ,   t h e r e   h a s   b e e n   p r o v i d e d   a  s t o p   cam  17 

on  t h e   p e r i p h e r y ,   w h i c h   cam  c o r r e s p o n d s   to  t h e   i n i t i a l  

p o s i t i o n .   When  t h e   b a t t e r y   h o l d e r  1   i s   r o t a t e d ,   t he   a m p l i -  

f i e r   i s   s w i t c h e d   on  f i r s t   of   a l l   by  means   of   a  s w i t c h  

( n o t   s h o w n ) .   S u b s e q u e n t l y ,   t h e   g a i n   i s   i n c r e a s e d   d e p e n d i n g  

of   c o u r s e   on  t h e   p o s i t i o n   of   t h e   s l i p   c o n t a c t   13  on  t h e  



c a r b o n   t r a c k   11,  i . e .   t he   p o s i t i o n   of   t h e   v o l u m e   c o n t r o l .  

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

v e n i e n t   i f   t h e   b a t t e r y   h o l d e r  1   i s   to  be  r o t a t e d   a g a i n s t  

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

by  p r o v i d i n g   t h e   f r a m e   2  w i t h   a  r a d i a l   c y l i n d r i c a l   r e c e s s ,  

w h i c h   r e c e i v e s   a  h e l i c a l   s p r i n g   15  ( F i g u r e   2 ) .   The  end  o f  

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

made  to  e n g a g e   w i t h   one  of   t h e   r e c e s s e s   14  by  t h e   h e l i c a l  

s p r i n g   15  e a c h   t i m e   t h a t   t h e   b a t t e r y   h o l d e r   1  i s   r o t a t e d .  

T h i s   i s   a c c o m p a n i e d   by  a  c l i c k i n g   s o u n d   so  t h a t  

t h e   p e r s o n   w e a r i n g   t h e   h e a r i n g   a i d   can   a d j u s t   t h e   a i d   to  a  

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

" c l i c k s " .  

B e t w e e n   two  a d j a c e n t   r e c e s s e s   14  t h e   s o u n d   l e v e l  

v a r i e s   b y . a   f a c t o r   o f   5  d B .  

F i g u r e   4  s c h e m a t i c a l l y   s h o w s   a  n u m b e r   o f   c o n t a c t  

t r a c k s ,   w h i c h   a r e   d i s p o s e d   c o n c e n t r i c a l l y   r e l a t i v e   to  e a c h  

o t h e r .   The  c o n t a c t   t r a c k s   c o n s i s t   o f   t h i n   c o p p e r   c o n d u c t o r s ,  

w h i c h   a r e   a r r a n g e d   on  a  f l a t   b a s e .   T h i s   b a s e   may  be  m o u n t -  

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

to  t h e   a u d i o   a m p l i f i e r .   F o r   m o u n t i n g   s a i d   c o n t a c t   t r a c k s  

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

" t h i c k - f i l m "   t e c h n i q u e ,   t h e   c o n d u c t o r s  -   i n c l u d i n g   t h e   c o n -  

t a c t   t r a c k s  -   b e i n g   p r i n t e d   on  a  k a p t o n   f o i l   and   t h e  

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

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

H o w e v e r ,   t h e   c o n t a c t   t r a c k s   may  a l s o   be  d i s p o s e d  

on  a  s i d e   w a l l  -   f o r   e x a m p l e   s i d e   w a l l   10  i n   F i g u r e s   1 - 3 .  

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

w h i c h   c o - o p e r a t e   w i t h   t h e   c o n t a c t   t r a c k s ,   a r e   c o n n e c t e d   t o  

one   o f   t h e   s i d e   w a l l s   o f   t h e   b a t t e r y   h o l d e r .   By  r o t a t i o n  

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

c o n t a c t   t r a c k s   i s   c h a n g e d .  

In   t h e   s e c o n d   c a s e   t h e   s l i p   c o n t a c t s   r e m a i n   s t a -  

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

T h e  c o n t a c t   t r a c k s   f o r m   p a r t   o f   t h r e e   c o n c e n t r i c  

r i n g s .   The   o u t e r   r i n g   40  is  p r o v i d e d   w i t h   an  u n i n t e r r u p t e d  

c o n t a c t   t r a c k   41  o v e r   o n .   h a l f .   The  c e n t r e   r i n g   42  i s  



p r o v i d e d   w i t h   two  c o n t a c t   t r a c k s   43  and  44  d i s p o s e d   c i r -  

c u m f e r e n t i a l l y   one  a f t e r   t he   o t h e r .   The  s e c o n d   t r a c k   44  i s  

o f f s e t   f r om  t he   c o n t a c t   t r a c k   41  by  one  s t e p   in   t he   a n t i -  

c l o c k w i s e   d i r e c t i o n .   The  f i r s t   t r a c k   43  t e r m i n a t e s   a t   t h e  

same  l o c a t i o n   as  t h e   c o n t a c t   t r a c k   41.  The  i n n e r   r i n g   4 5  

h a s   a  c o n t a c t   t r a c k   46  w h i c h   e x t e n d s   o v e r   a  q u a r t e r   c i r c l e  

w h i c h   i s   a r r a n g e d   to  t e r m i n a t e   a t   t he   same  l o c a t i o n   as  t h e  

c o n t a c t   t r a c k s ' 4 1   and  43.   A l l   c o n t a c t   t r a c k s   a r e   g a l v a n i -  

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

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

p o s e d ,   n a m e l y   a  s l i p   c o n t a c t   50  on  the   r i n g   40,  s l i p   c o n -  

t a c t s   51  and   53  on  t h e   r i n g   42;  s l i p   c o n t a c t   52  on  t h e  

r i n g   4 5 .  

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

o t h e r   in   t he   n u m e r i c a l   s e q u e n c e   in   t h e   a n t i - c l o c k w i s e  

d i r e c t i o n ;   t h e   m u t u a l   d i s t a n c e   c o r r e s p o n d s   to  one  s t e p .  

The  s l i p   c o n t a c t s   5 0 - 5 3   r e t a i n   t h e i r   p o s i t i o n   r e l a t i v e   t o  

e a c h   o t h e r .  

E a c h   s l i p   c o n t a c t   i s   c o n n e c t e d   to  an  a p p r o p r i a t e  

r e s i s t o r .   By  r o t a t i n g   t h e   a s s e m b l y   of   c o n t a c t   t r a c k s   r e -  

l a t i v e   to  t h e   a s s e m b l y   of   s l i p   c o n t a c t s ,   one  or   more   s l i p  

c o n t a c t s   a r e   e l e c t r i c a l l y ; i n t e r c o n n e c t e d   i n   t h e   f o l l o w i n g  

p o s i t i o n s :  

i n   p o s i t i o n   A:  no  s l i p   c o n t a c t s   i n t e r c o n n e c t e d  

in   p o s i t i o n   B:  50  to  5 1 ,  

i n   p o s i t i o n   C:  50 ,   51  and  52  to  e a c h   o t h e r  

i n   p o s i t i o n   D:  50,  52  and  53  to  e a c h   o t h e r  

in   p o s i t i o n   E:  50  to  5 2 .  

I f   i n   t h i s   o r d e r   s l i p   c o n t a c t   50  i s   c o n n e c t e d   t o  

a  5 0 0 Ω  ;   51  to  1 0 0 Ω  ;   52  to  5 0 Ω ,   and  53  to  2 0 Ω  

r e s i s t o r ,   t h e   p o s i t i o n s   A-E  c o r r e s p o n d   to  t h e   f o l l o w i n g  

r e s i s t a n c e   v a l u e s :   5 0 0 Ω ,   8 3 Ω ,   31  Ω ,   1 4 Ω   and  4 0 Ω .  

I f   p o s i t i o n   A  i s   t he   i n i t i a l   p o s i t i o n ,   t h e   r e s i s -  

t a n c e   v a l u e s   c o r r e s p o n d i n g   to  t h e   s u b s e q u e n t   p o s i t i o n s   B - D  

c o n s e c u t i v e l y   d e c r e a s e ,   so  t h a t   t he   v o l u m e   of   t h e   s o u n d  

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

a c c o r d i n g l y .  

F i g u r e   5  shows   an  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  



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

F i g u r e s   1 -3 .   The  c a r b o n   t r a c k   20  i s   now  s i t u a t e d   on  t h e  

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

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

1.  An  e l e c t r i c a l   s l i p   c o n t a c t   21  i s   r i g i d l y   c o n n e c t e d   t o  

s a i d   b a t t e r y   h o l d e r   i .  

In  F i g u r e   6  t he   b a t t e r y   h o l d e r   1  r o t a t e s   a b o u t  

p i n   30  and  p i v o t   b e a r i n g   31  in   t h e   f r a m e   2.  F o r   t h i s   p u r -  

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

32,  w h i c h   i s   d i s p o s e d   a r o u n d   p i n   30.  One  end  o f   p i n   3 0  -  

w h i c h   s e r v e s   as  an  e l e c t r i c a l   c o n t a c t   f o r   t he   b a t t e r y  -   i s  

c o n n e c t e d   to  a  l e a f   s p r i n g   33.  L e a f   s p r i n g   33  i s   s e c u r e d  

to  t h e   h o u s i n g   3.  At  t he   f r o n t   t he   s l e e v e   b e a r i n g   32  i s  

p r o v i d e d   w i t h   a  l a t c h i n g   cam  34,  w h i c h   h a s   a  p a r t l y   h e l i -  

c a l   s h a p e .  

The  l e a f   s p r i n g   33  b e a r s   a g a i n s t   s a i d   cam  34  s o  

t h a t   t h e   d e f l e c t i o n   of   t h e   l e a f   s p r i n g   33,   i . e .   t h e   d e -  

f l e c t i o n   of   t h e   p i n   30,  d e p e n d s   on  t h e   r o t a r y   p o s i t i o n   o f  

t h e   b a t t e r y   h o l d e r   1 .  

O p p o s i t e   t h e   p i n   30  a  r e s i l i e n t   t a b   35  i s   a r r a n g -  
ed  on  t h e   i n s i d e   o f   t h e   b a t t e r y   h o l d e r  1 .   In   t h e   o p e n   p o -  
s i t i o n   o f   t h e   b a t t e r y   h o l d e r   t h e   l e a f s p r i n g   33  i s   i n   t h e  

e x t r e m e   p o s i t i o n .   When  a  b a t t e r y   i s   i n s e r t e d   i n t o   t h e   b a t -  

t e r y   h o l d e r   1,  t h e   b a t t e r y   s l i d e s   a l o n g   ( a n d   i s   c l e a r   o f )  

t h e   p i n   30.  Upon  a  s l i g h t   r o t a t i o n   o f   t h e   b a t t e r y   h o l d e r  1  

t h e   cam  34  no  l o n g e r   b e a r s   a g a i n s t   t h e   l e a f   s p r i n g   33  a n d  

p i n   30  b e a r s   a g a i n s t   t he   s i d e   of   t h e   b a t t e r y .   The  b a t t e r y  

i s   t h e n   r e t a i n e d   b e t w e e n   p i n   30  and   t h e   r e s i l i e n t   t a b   3 5 ,  
w h i c h   t a b   t h e n   f u n c t i o n s   as  t h e   o t h e r   e l e c t r i c a l   c o n t a c t .  



1.  A  h e a r i n g   aid,  which is  sui table for  use  by  b e i n g   worn   b e -  

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

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

r a d i a l l y   when   t h e   h o l d e r   i s   i n   one  p o s i t i o n   and  w h i c h   i s  

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

e x t e n d i n g   p a r t l y   o u t s i d e   t h e   o u t e r   w a l l   of   t h e   h o u s i n g ,   a n d  

b e i n g   p r o v i d e d   w i t h   a  s w i t c h   w h i c h   s w i t c h e s   on  an  a s s o -  

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

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

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

2.  A  h e a r i n g   a i d   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d  

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

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

s l i p   c o n t a c t   s p r i n g .  

3.  A  h e a r i n g   a i d   as  c l a i m e d   i n   C l a i m   2,  c h a r a c t e r -  

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

a n n u l a r   c o n t a c t   t r a c k ,   w h i c h   t a k e s   t h e   fo rm  of   a  c a r b o n  

t r a c k .  

4.  A  h e a r i n g   a i d   as  c l a i m e d   i n   C l a i m   2,  c h a r a c t e r -  

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

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

t r a c k s ,   e a c h   c o n t a c t   t r a c k   b e i n g   c o n n e c t e d   to  an  a s s o c i a t -  

ed  r e s i s t o r .  

5.  A  h e a r i n g   a i d   as   c l a i m e d   i n   any   o f  t h e   C l a i m s   2 

to  4,  c h a r a c t e r i z e d   i n   t h a t   e a c h   c o n t a c t   t r a c k   i s   s e c u r e d  



to  t h e   o u t s i d e   o f   one   o f   t h e   f l a t   s i d e   w a l l s   of   t h e   b a t t e r y  

h o l d e r .  

5.  A  h e a r i n g   a i d   as  c l a i m e d   i n   any  o f   t he   C l a i m s   2  t o  

4,  c h a r a c t e r i z e d   i n   t h a t   e a c h   c o n t a c t   t r a c k   i s   s i t u a t e d   o n  

a  s u b s t r a t e   f o r   t h e   a m p l i f i e r .  

7.  A  h e a r i n g   a i d   as   c l a i m e d   i n   any  of   t h e   p r e c e d i n g  

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

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

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

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

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

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

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

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

t h e   r e c e s s e s .  

8.  A  h e a r i n g   a i d   as  c l a i m e d   i n   any   of   t h e   p r e c e d i n g  

C l a i m s ,   c h a r a c t e r i z e d   i n   t h a t ,   i n   o r d e r   to  f o rm  a  r e s i l i e n t  

t a b ,   a  f l a t   s i d e   w a l l   o f   t h e   b a t t e r y   h o l d e r   i s   p r o v i d e d  

w i t h   two  i n c i s i o n s   w h i c h   e x t e n d   i n w a r d s   f r o m   t h e   i n s e r t i o n  

o p e n i n g ,   t h e   t a b   b e i n g   p r o v i d e d   w i t h   a  b a t t e r y - r e t a i n i n g  

cam  o v e r   a t   l e a s t   a  p a r t   o f   t h e   w i d t h   of   s a i d   t a b   on  t h e  

b a t t e r y   s i d e   and   n e a r   t h e ; c i r c u m f e r e n c e .  

9.  A  h e a r i n g   a i d   as   c l a i m e d   i n   any   of   t h e   p r e c e d i n g  

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

a b l e   a b o u t   a  p i n   on  one   s i d e   and  v i a   a  p i v o t   b e a r i n g   o n  

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

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

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

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

t h e   e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   t h e   p i n   and   t h e   b a t t e r y  

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