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Electret  microphone. 

A  telephone  transmitter  sub-assembly  has  an  electret 
clamped  between  a  pair  of  printed  circuit  boards.  The  elec- 
tret  conducting  surface  and  printed  circuit  patterns  on  the 
boards  have  an  overlapping  arrangement  at  a  planar  junc- 
tion.  The  arrangement  connects  a  capacitor,  of  which  the 
electret  forms  part,  into  an  amplifying  circuit. 



This   i n v e n t i o n   r e l a t e s   to  m i c r o p h o n e   t r a n s -  

m i t t e r s   for   t e l e p h o n e s   and  is  p a r t i c u l a r l y   c o n c e r n e d   wi th   s u c h  

t r a n s m i t t e r s   whose  o p e r a t i o n   is  b a s e d   on  the  c a p a c i t i v e   p r o p e r -  

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

must  meet  a  number  of  p e r f o r m a n c e   c r i t e r i a ;   fo r   a  volume  m a n u -  

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

is  s i m p l e   and  l e n d s   i t s e l f   to  mass  p r o d u c t i o n .  

D w e l l i n g   for   a  moment  on  what  c o u l d   be  t e r m e d  

the  common  f e a t u r e s   of  an  e l e c t r e t   m i c r o p h o n e   or  t r a n s m i t t e r ,  

i t   can  be  v i ewed   as  h a v i n g   an  a c o u s t i c   s y s t e m   and  an  e l e c t r i c a l  

m o n i t o r i n g   s y s t e m .   The  a c o u s t i c   s y s t e m   e n s u r e s   t h a t ,   in  r e s p o n s e  

to  sound  p r e s s u r e   waves ,   the   e l e c t r e t   v i b r a t e s   and,  as  w i l l   b e  

shown  h e r e a f t e r ,   i t   t y p i c a l l y   has  a  f r o n t   chamber   h a v i n g   a  

p a s s a g e   for   sound  p r e s s u r e   waves ,   an  e l e c t r e t ,   mounted   so  t h a t  

i t   is  u n w r i n k l e d ,   and  a  r e a r   chamber   a l l o w i n g   the   e l e c t r e t   t o  

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

l a m i n a r   c o n d u c t o r   s p a c e d   from  the   e l e c t r e t ' s   c h a r g e d   s u r f a c e   a n d  

m o n i t o r i n g   l e a d s   from  the  c o n d u c t o r   and  from  the  e l e c t r e t ' s  

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

c o n d u c t o r   and  the   e l e c t r e t .  

T u r n i n g   now  to  p r i o r   a r t   e m b o d i m e n t s   of  t h e  

s c h e m a t i c   d e s i g n ,   r e c e n t   ones  f e a t u r e   s t r u c t u r e s   which  c o m b i n e  

the  moun t ing   and  m o n i t o r i n g   f u n c t i o n s .  

As  d i s c l o s e d   in  U.S.  p a t e n t   3 , 8 9 5 , 1 9 4 ,   h o l l o w  

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

p o t e n t i a l   at   the   e l e c t r e t ' s   c o n d u c t i n g   s u r f a c e   and  a l s o   t h e  

means  for   c l a m p i n g   the  e l e c t r e t   to  a  c e n t r e   p l a t e ,   ( f i r s t   l e v e l ) .  

The  c e n t r e   p l a t e   has  a  c o n d u c t i n g   c o a t i n g   f a c i n g   and  spaced   f r o m  

the   e l e c t r e t ' s   c h a r g e d   s u r f a c e   ( s e c o n d   l e v e l ) .   The  c o a t i n g  



e x t e n d s   t h r o u g h   a  ho le   in  the  p l a t e   on to   i t s   r e v e r s e   s u r f a c e .  

Mounted  a g a i n s t   a  p a r t   of  t h i s   s u r f a c e ,   ( t h i r d   l e v e l ) ,   a n d  

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

b o a r d   from  whence  the  p o t e n t i a l   at   the   o t h e r   f a c e   of  the   e l e c t r e t  

c a p a c i t o r   can  be  m o n i t o r e d .   The  r e v e r s e   s u r f a c e   of  the   p l a t e   i s  

r e c e s s e d ,   ( f o u r t h   l e v e l ) ,   over   p a r t   of  i t s   a r e a   to  a l l o w   f l u i d  

c o m m u n i c a t i o n   b e t w e e n   the  f r o n t   and  r e a r   c h a m b e r s .   This   s u b -  

a s s e m b l y   t h u s   has  four   l e v e l s   at   wh ich   e l e c t r i c a l l y   c o n d u c t i n g  

means  are  f o r m e d .  

U.S.  p a t e n t   4 , 0 4 6 , 9 7 4   l i k e w i s e   has  a  c e n t r e  

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

from  the  e l e c t r e t ' s   c h a r g e d   s u r f a c e ,   ( s e c o n d   l e v e l ) .   The  c o a t i n g  

e x t e n d s   t h r o u g h   h o l e s   in  the  p l a t e   on to   i t s   r e v e r s e   s u r f a c e .  

Mounted  a g a i n s t   t h i s   s u r f a c e   is  a  c i r c u i t   b o a r d   from  which   t h e  

p o t e n t i a l   of  one  f ace   of  the  e l e c t r e t   c a p a c i t o r   is  m o n i t o r e d .  

The  o t h e r   p o t e n t i a l   is  m o n i t o r e d   from  the   top  s u r f a c e ,   ( t h i r d   l e v e l ) ,  

of  an  a p e r t u r e d   c o n d u c t i n g   p l a t e   which   c lamps   the  e l e c t r e t   a g a i n s t  

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

c e n t r e   p l a t e .   The  m o n i t o r i n g   c o n t a c t ,   a  U - s h a p e d   sp rung   m e m b e r ,  

has  a  t a i l   which   f i t s   i n to   t e r m i n a l s ,   ( f i f t h   l e v e l ) ,   p r o j e c t i n g  

from  the  c i r c u i t   b o a r d   to  c o m p l e t e   the   c i r c u i t .   This   s u b - a s s e m b l y  

thus   has  f i v e   l e v e l s   at  which  e l e c t r i c a l l y   c o n d u c t i n g   means  a r e  

f o r m e d .  

The  p r o f u s i o n   of  j u n c t i o n   l a y e r s   a t   which   e l e c t r i c a l  

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

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

m a n u f a c t u r e ,   a  s i m p l i f i e d   s t r u c t u r e   makes  more  s e n s e .  

In  i t s   b r o a d e s t   a s p e c t   t h e  i n v e n t i o n   c o m p r i s e s  

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



b o a r d s   w i t h   an  e l e c t r e t   c lamped   b e t w e e n   them  so  t h a t   the  e l e c t r e t  

can  v i b r a t e ,   the   e l e c t r e t   c o n d u c t i n g   s u r f a c e   and  p r i n t e d   c i r c u i t  

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

ment  at   a  p r e f e r a b l y   p l a n a r   c l a m p i n g   j u n c t i o n .  

P r e f e r a b l y   one  of  the   p r i n t e d   c i r c u i t   b o a r d s   h a s  

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

t o l e r a n c e s ,   the   i s l a n d s   f u n c t i o n i n g   to  space   the  e l e c t r e t   f r o m  

the  p r i n t e d   c i r c u i t   b o a r d .  

In  a  p r e f e r r e d   embodiment   the   b o a r d s   are   l a m i n a r  

and  s a i d   c l a m p i n g   means  c o m p r i s e   s t a k e s .   In  an  a l t e r n a t i v e  

embodiment   edge  p o r t i o n s   of  the   b o a r d s   are   c o i n c i d e n t ,   w i t h  

the  e l e c t r e t   p r o j e c t i n g   from  b e t w e e n   the  c o i n c i d e n t   edge  p o r t i o n s ,  

and  a  s p r i n g   U - p i e c e   c lamped   over   each  c o i n c i d e n t   edge  p o r t i o n  

to  clamp  the  p r o j e c t i n g   e l e c t r e t   and  edge  p o r t i o n s   t o g e t h e r .  

The  r e v e r s e   s u r f a c e   of  one  of  the   b o a r d s  

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

to  the  c o n d u c t i n g   a r e a s   on  the  b o a r d s .   The  c o m p o n e n t s   c a n  

i n c l u d e   a m p l i f i e r   means,   for   e x a m p l e ,   a  f i e l d   e f f e c t   t r a n s i s t o r .  

Sa id   componen t s   may  f u r t h e r   i n c l u d e   o u t p u t   t e r m i n a l s   and  a  

c a p a c i t o r   fo r   c o m b a t t i n g   the  e f f e c t   of  n o i s e   s p i k e s   on  t h e  

a m p l i f i e r   m e a n s .  

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

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

b e f o r e   and  f u r t h e r   c o m p r i s e s   a  t w o - p a r t   h o u s i n g ,   the   f i r s t  

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

over   the  p e r f o r a t e   p a r t   of  one  of  the  b o a r d s .   A  s econd   p a r t  

of  the  h o u s i n g   can  have  a  chamber  l o c a t e d   on  the   r emote   s i d e  

of  the  a s s e m b l y   from  the  sound  i n l e t   a p e r t u r e s   and  u n d e r l y i n g  

the  p e r f o r a t e   p a r t   of  the   o t h e r   c i r c u i t   b o a r d .  



P r e f e r a b l y   e l a s t o m e r i c   g a s k e t s   l i e   i n t e r m e d i a t e  

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

s e a l i n g .  

Embodiments   of  the   i n v e n t i o n   are   now  d e s c r i b e d  

in  r e l a t i o n   to  the   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  is  a  s c h e m a t i c   view  of  a  p r i o r   a r t  

t e l e p h o n e   t r a n s m i t t e r   e l e c t r e t   a s s e m b l y ;  

F i g u r e   2  i l l u s t r a t e s   in  p e r s p e c t i v e ,   e x p l o d e d  

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

t i o n ;  

F i g u r e   3  i l l u s t r a t e s   a  c r o s s - s e c t i o n a l   view  o f  

a  s u b - a s s e m b l y   of  the  t r a n s m i t t e r ;  

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

how  e l e c t r i c a l   c o n t a c t   s u r f a c e s   i n t e r c o n n e c t   in  one  e m b o d i m e n t  

of  the  i n v e n t i o n ;  

F i g u r e   5  is  a  s c h e m a t i c   i l l u s t r a t i o n   s h o w i n g  

how  e l e c t r i c a l   c o n t a c t   s u r f a c e s   i n t e r c o n n e c t   in  an  a l t e r n a t i v e  

embodiment   of  the   i n v e n t i o n ;   a n d  

F i g u r e   6  i l l u s t r a t e s   in  p e r s p e c t i v e   e x p l o d e d  

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

the  F i g u r e   5  e m b o d i m e n t .  

R e f e r r i n g   to  the  d r a w i n g s   in  d e t a i l ,   F i g u r e   1 

marked  PRIOR  ART  shows  the  common  f e a t u r e s   of  an  e l e c t r e t  

m i c r o p h o n e .   T y p i c a l l y   i t   can  be  v iewed   as  h a v i n g   an  a c o u s t i c  

sys tem  and  an  e l e c t r i c a l   m o n i t o r i n g   s y s t e m .   The  a c o u s t i c  

sy s t em,   which  e n s u r e s   t h a t ,   in  r e s p o n s e   to  sound  p r e s s u r e   w a v e s ,  

the  e l e c t r e t   v i b r a t e s ,   has  a  f r o n t   chamber   h a v i n g   a  p a s s a g e  

for   sound  p r e s s u r e   waves ,   an  e l e c t r e t ,   mounted   so  t h a t   i t   i s  

u n w r i n k l e d ,   and  a  r e a r   chamber   a l l o w i n g   the  e l e c t r e t   to  v i b r a t e .  



The  e l e c t r i c a l   m o n i t o r i n g   s u b - s y s t e m   has  t y p i c a l l y   a  l a m i n a r  

c o n d u c t o r   s p a c e d   from  the  e l e c t r e t ' s   c h a r g e d   s u r f a c e   and  m o n i t o r i n g  

l e a d s   from  the  c o n d u c t o r   and  from  the   e l e c t r e t ' s   c o n d u c t i n g   s u r f a c e  

to  measure   c a p a c i t a n c e   v a r i a t i o n   b e t w e e n   the   c o n d u c t o r   and  t h e  

e l e c t r e t .  

With  r e f e r e n c e   to  F i g u r e   2,  the   p r i m a r y   c o m p o n e n t  

of  the  t e l e p h o n e   t r a n s m i t t e r   is  a  d i a p h r a g m   1  of  e l e c t r e t   t a p e  

h a v i n g   a  c o n d u c t i n g   uppe r   s u r f a c e   r e g i o n   2  and  a  p l a s t i c s   l o w e r  

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

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

F l a n k i n g   the  e l e c t r e t   1  are   c i r c u i t   b o a r d s   4 

and  5 .  

P r i n t e d   on  the  u p p e r   s u r f a c e   of  the  c i r c u i t  

b o a r d   are  c o n d u c t i n g   p a t t e r n s   6a,  6b,  and  6c  w h i l e   p r i n t e d   on  

the  lower   s u r f a c e   of  the   board   5  is   a  c o n d u c t i n g   p a t t e r n   7 .  

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

i n t e r c o n n e c t i o n s   which   can  be  d e d u c e d   from  F i g u r e   4  in  w h i c h  

the  c o n d u c t i n g   p a t t e r n s   are  mapped  out   and  t h e i r   l o c a t i o n s  

i n d i c a t e d   w i th   r e s p e c t   to  t h a t   of  the   e l e c t r e t   1 .  

As  shown  in  F i g u r e   3,  the   e l e c t r e t   is  m o u n t e d  

in  s p a c e d   r e l a t i o n s h i p   to  the  c i r c u i t   b o a r d   4  so  t h a t   i t   c a n  

v i b r a t e   w i t h o u t   i m p e d i m e n t .   The  e l e c t r e t   is  s u p p o r t e d   by  t h r e e  

p a r a l l e l   s t r i p s   8  of  a  d i e l e c t r i c   m a t e r i a l   formed  w i t h   a  t h i c k -  

ness   of  50pm.  A  p a r t i c u l a r l y   u s e f u l   d i e l e c t r i c   is  a  f i l m  

m a t e r i a l   c a l l e d   RISTON  which  is  o b t a i n a b l e   from  DuPont  d e  

Nemours  and  is  of  p a r t i c u l a r   v a l u e   in  t h a t   i t s   t h i c k n e s s   c a n  

be  g u a r a n t e e d   to  w i t h i n   very  c l o s e   t o l e r a n c e s .   This   m a t e r i a l  

a d d i t i o n a l l y   o f f e r s   some  r e s i l i e n c e   fo r   the  e l e c t r e t   m o u n t i n g .  

In  e l e c t r e t   m o u n t i n g   schemes ,   o t h e r   a r r a n g e m e n t s   of  e l e c t r e t  



s p a c e r s   (not   shown)  can  be  u sed .   For  i n s t a n c e   a d d i t i o n a l   s t r i p s  

of  RISTON,  which  may  be  of  r e d u c e d   t h i c k n e s s ,   a p p l i e d   i n t e r -  

m e d i a t e   s t r i p s   8 ,  h a v e   been  found  u s e f u l   to  p r e v e n t   t h e  

e l e c t r e t   from  c o n t a c t i n g   p a t t e r n  6 b .   If   the   c h a r g e   a t t r a c t i o n  

b e t w e e n   the  e l e c t r e t   1  and  the  b o a r d   c o u p l e d   w i t h   v i b r a t i o n   o f  

the  e l e c t r e t   c a u s e d   by  s p e e c h   do  r e s u l t   in  such  c o n t a c t ,  

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

In  a n o t h e r   example   i n s t e a d   of  s t r i p s ,   a  l a t t i c e w o r k   of  t i n y  

c i r c u l a r   i s l a n d s   is  u sed ;   t h i s   a r r a n g e m e n t   is  p a r t i c u l a r l y  

u s e f u l   b e c a u s e   i t   p e r m i t s   a i r   p r e s s u r e   c h a n g e s   be low  t h e  

e l e c t r e t   to  d i s s i p a t e   r a p i d l y   b e f o r e   damping  can  t ake   p l a c e .  

To  f u r t h e r   a id   t h i s ,   banks   of  p e r f o r a t i o n s   9  t h r o u g h   t h e  

c i r c u i t   b o a r d   4  p r o v i d e   f l u i d   c o m m u n i c a t i o n   b e t w e e n   the  c h a r g e d  

face   of  the  e l e c t r e t   and  a  r e a r   chamber   10  w i t h i n   a  c a s t   z i n c  

c a s i n g   11.  W i t h o u t   the   r e a r   chamber ,   v i b r a t i o n   of  the  d i a p h r a g m  

e l e c t r e t   w i l l   be  u n a c c e p t a b l y   damped.  The  chamber   10,  i n c i -  

d e n t a l l y ,   f u n c t i o n s   to  accommodate   a  f i e l d   e f f e c t   t r a n s i s t o r   17 

p r o j e c t i n g   from  the   lower   s u r f a c e   of  the   c i r c u i t   b o a r d .  

A d j a c e n t   the  r e a r   chamber   10,  the   c a s i n g   has  a  

h o l e   12  a l l o w i n g   a c c e s s   to  t e r m i n a l s   13  p r o j e c t i n g   from  t h e  

c i r c u i t   b o a r d   4.  S k i r t i n g   t h e s e   c a s i n g   f o r m a t i o n s   are  s t a k e s  

14  and  r e c t a n g u l a r   p r o j e c t i o n s   15  used   to  a c c u r a t e l y   s i t e   t h e  

p r i n t e d   c i r c u i t   b o a r d   r e l a t i v e   to  the  c a s i n g   11.  An  e l a s t o -  

mer i c   g a s k e t   16  e n s u r e s   a c o u s t i c   s e a l i n g   of  the   chamber   1 0 .  

The  b o a r d   5  has  a p e r t u r e s   18  and  19.  The  

a p e r t u r e   18  is  s l i g h t l y   l a r g e r   t han   the   a r e a   d e f i n e d   by  t h e  

s t r i p s   8  so  t h a t   when  the   b o a r d s   4  and  5  a r e   c l amped   t o g e t h e r ,  

the  s p a c e d   p a r t   of  the   e l e c t r e t   p r o j e c t s   i n t o   the   a p e r t u r e .  

The  a p e r t u r e   19  is  m e r e l y   to  accommodate   s o l d e r   b u i l d u p   a t   t h e  



s i t e   of  componen t   t e r m i n a l s .  

Over  the  b o a r d   6,  an  a luminum  f e r r u l e   3 0 ,  

a p e r t u r e d   to  p a s s   sound  p r e s s u r e   waves ,   a ccommoda te s   a  t h i n  

membrane  31  which   f u n c t i o n s   as  a  s p i t - s t o p p e r   and  f i t s   i n t o  

the  c a s i n g   11.  A n o t h e r   e l a s t o m e r i c   g a s k e t   32  p r o v i d e s   a c o u s t i c  

s e a l i n g   of  a  f r o n t   chamber   r e p r e s e n t e d   by  the  ho le   1 8 .  

T u r n i n g   now  to  the  i n t e r f a c e s   b e t w e e n   t h e  

lower  s u r f a c e   of  b o a r d   5,  uppe r   s u r f a c e   of  b o a r d   4,  and  t h e  

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

the  t h i c k n e s s   of  the   e l e c t r e t ,   a l l   c o n t a c t   s u r f a c e s   are  at   o n e  

p l a n a r   l e v e l .  

C o n s i d e r i n g   F i g u r e s   3  and  4,  i t   can  be  s e e n  

t h a t   the  c o n d u c t i n g   a r e a   6b  and  the  e l e c t r e t   lower   s u r f a c e   a r e  

spaced   a p a r t ,   the   o p p o s e d   s u r f a c e s   f u n c t i o n i n g   as  a  v a r i a b l e  

c a p a c i t o r .   One  " l e a d "   from  the   c a p a c i t o r   c o n t r o l s   a  g a t e  

t e r m i n a l   (G)  of  the   FET.  The  o t h e r   " l e a d " ,   i . e .   the   t o p  

c o n d u c t i n g   s u r f a c e   of  the  e l e c t r e t   1  is  c o n t a c t e d   by  p a t t e r n   7 

so  t r a n s f e r r i n g   i t s   p o t e n t i a l   to  p a t t e r n   6a  and  t h e n c e   t o  

t e r m i n a l   13a  and  FET  s o u r c e   (S).   The  FET  d r a i n   t e r m i n a l   (D) 

is  c o n n e c t e d   by  the   p a t t e r n   6c  d i r e c t   to  t e r m i n a l   13b.  The  

FET  f u n c t i o n s   to  a m p l i f y   o u t p u t   of  the   e l e c t r e t   v a r i a b l e  

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

q u i c k - c o n n e c t   t e r m i n a l s   13a  and  1 3 b .  

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

t h a t   i t   is  ve ry   easy   to  a s s e m b l e .   The  v a r i o u s   componen t s   a r e  

s t a c k e d   onto  the   c a s i n g   and  when  the   b o a r d   5  i s   in  p l a c e   a n d  

the  e l e c t r e t   t e n s i o n e d ,   s t a k e s   14  are  d r i v e n   t h r o u g h   h o l e s   21 

in  the  boa rds   4  and  5.  The  s t a k e s   are  d r i v e n   a g a i n s t   an  a n v i l  

to  swage  t h e i r   e n d s ,   t h e r e b y   c l a m p i n g   the  a s s e m b l y   t o g e t h e r .  



The  t r a n s m i t t e r   is  f i n i s h e d   by  a t t a c h i n g   the   f e r r u l e   30  to  t h e  

c a s i n g   11  a r o u n d   the   e l e c t r e t   s u b - a s s e m b l y .   I t   is  b e l i e v e d   t h a t  

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

in  t h a t   r e l i a b i l i t y   w i l l   a c c r u e   from  r e d u c i n g   the   number  o f  

c l amping   and  e l e c t r i c a l   c o n t a c t   i n t e r f a c e s .  

R e f e r r i n g   to  F i g u r e s   5  and  6,  an  a l t e r n a t i v e  

c i r c u i t   c o n f i g u r a t i o n   is  shown.  In  t h i s   e m b o d i m e n t ,   t o  

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

s e p a r a t e l y )   are  more  e v e n l y   d i s t r i b u t e d   b e t w e e n   the  two  p r i n t e d  

c i r c u i t   b o a r d s   4  and  5.  F e a t u r e s   c o r r e s p o n d i n g   to  t h o s e   o f  

F i g u r e   4 have  l i k e   r e f e r e n c e   n u m e r a l s .  

The  c o n d u c t i n g   a r e a   6b  is  p r i n t e d   on  the  b o a r d  

5  as  are  the  s p a c i n g   s t r i p s   8.  C o n s e q u e n t l y ,   the   e l e c t r e t   1 

must  be  i n v e r t e d   so  t h a t   i t s   c h a r g e d   s u r f a c e   f a c e s   the  a r e a   6 b .  

In  a d d i t i o n ,   p e r f o r a t i o n s   9  are   p r e s e n t   in  top  b o a r d   5,  a n d  

a p e r t u r e   18  e x t e n d s   t h r o u g h   b o t t o m   b o a r d   4.  Area  33  is  p r i n t e d  

to  p r e s e r v e   c o n s i s t e n c y   of  t h i c k n e s s   of  c o n t a c t i n g   c i r c u i t  

p a t t e r n s   at  the  c l a m p i n g   j u n c t i o n .   In  t h i s   r e g a r d   the   b o a r d   5 

has  i s o l a t e d   i s l a n d s   34  to  p r e v e n t   l o c a l i z e d   s t r e s s e s   when  t h e  

s t a k e s   14  a re   d r i v e n   t h r o u g h   the  b o r e s   21  on  a s s e m b l y .   The  

boa rd   4  has  an  a r e a   35  which   t r a n s f e r s   the   p o t e n t i a l   on  a r e a  

6b  to  the  s o u r c e   (S)  of  the  f i e l d   e f f e c t   t r a n s i s t o r   (FET)  1 7 .  

An  a r ea   6a  p i c k s   up  the   v a r y i n g   p o t e n t i a l   on  the  e l e c t r e t  

c o n d u c t i n g   s u r f a c e   and  t r a n s f e r s   i t   to  the  FET  g a t e   (G),  t o  

one  t e r m i n a l   37  of  a  c a p a c i t o r   and  to  a  q u i c k - c o n n e c t   t e r m i n a l  

13b.  F i n a l l y ,   a  c o n d u c t i n g   a r ea   6c  l i n k s   the  o t h e r   q u i c k  

c o n n e c t   t e r m i n a l   13a  to  the  o t h e r   t e r m i n a l   38  of  the   c a p a c i t o r  

and  to  the  d r a i n   (D)  of  the   FET.  The  c i r c u i t   f u n c t i o n s   i n  

a  f a s h i o n   s i m i l a r   to  t h a t   of  F i g u r e   4,  the   c h i e f   d i f f e r e n c e  



b e i n g   t h a t   the   c a p a c i t o r ,   which   p r o j e c t s   i n t o   chamber   10 ,  

p r e v e n t s   n o i s e   s p i k e s   from  o v e r - l o a d i n g   the  FET.  The  c a p a c i t o r  

c o u l d   of  c o u r s e   be  i n c o r p o r a t e d   in  the   F i g u r e   4  c i r c u i t .  

F i g u r e   6  i l l u s t r a t e s   the  a l t e r n a t i v e   a r r a n g e m e n t  

the  b o a r d s   4  and  5  and  e l e c t r e t   1  as  compared   w i t h   the  e m b o d i -  

ment  of  F i g u r e   1 .  

D e t a i l s   of  a l t e r n a t i v e   e m b o d i m e n t s   which  a r e  

no t   shown  in  the  F i g u r e s   are  now  b r i e f l y   d e s c r i b e d .  

In  one  embod imen t ,   the   c i r c u i t   b o a r d s   a r e  

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

the  z inc   c a s i n g   11.  In  a n o t h e r   e m b o d i m e n t ,   the   boa rd   5  is  o f  

a  more  complex  shape   e n a b l i n g   i t   to  be  p r e s s - f i t t e d   i n t o   t h e  

c a s i n g .   In  a n o t h e r   embodiment   a  s e p a r a t e   c o n t a c t   s t r i p   f u n c t i o n s  

in  the  same  manner   as  the  c o n d u c t i n g   r e g i o n   7  of  the  e a r l i e r  

embodiment .   F i n a l l y   the  c i r c u i t   b o a r d s   can  be  c lamped  t o g e t h e r  

a long   c o i n c i d e n t   edge  p o r t i o n s   where   e l e c t r e t   edges   p r o j e c t ,  

such  clamps  t a k i n g   the  form  of  s p r u n g   b e r y l l i u m - c o p p e r   U - c l i p s .  

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

a r e a s   w i l l   be  a p p a r e n t   to  t h o s e   s k i l l e d   in  the  a r t .   F o r  

example   the  whole  of  the   lower   f ace   of  the   b o a r d   5  can  b e  

m e t a l l i z e d   i f   an  i n s u l a t i n g   l a y e r   is  p l a c e d   over   p a t t e r n   6 c  

and  e x p o s e d   p a r t s   of  p a t t e r n   6b.  A  u s e f u l   a d v a n t a g e   of  a p p l y i n g  

RISTON  to  d i f f e r e n t   t h i c k n e s s e s   fo r   s t r i p s   8  is   t h a t   RISTON  o f  

r e d u c e d   t h i c k n e s s   can  be  used  to  p r o v i d e   the  i n s u l a t i n g   l a y e r  

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



1.  An  e l e c t r e t   a s s e m b l y   fo r   a  t e l e p h o n e  

t r a n s m i t t e r   the   a s s e m b l y   c o m p r i s i n g : -  

an  e l e c t r e t   h a v i n g   a  c a p a c i t i v e   s u r f a c e   and  a  

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

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

d i f f e r e n t i a l s   t r a n s v e r s e   of  the   p l a n e   of  the   e l e c t r e t ;   a  f i r s t  

c o n d u c t o r   l o c a t e d   c l o s e   to ,   bu t   s p a c e d   f rom,   the  e l e c t r e t  

c a p a c i t i v e   s u r f a c e ;   and  a  s econd   c o n d u c t o r   e l e c t r i c a l l y  

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

t h a t   the  f i r s t   c o n d u c t o r   is   a  f i r s t   c o n d u c t i n g   a r e a   (6b)  o f  

a  f i r s t   c o n d u c t i n g   p a t t e r n   (6)  on  a  f i r s t   c i r c u i t   b o a r d   (4)  

the  second   c o n d u c t o r   is  a  s e c o n d   c o n d u c t i n g   a r e a   of  a  s e c o n d  

c o n d u c t i n g   p a t t e r n   (7)  on  a  s e c o n d   c i r c u i t   b o a r d   (5)  s p a c i n g  

means  (8)  a d j a c e n t   the   f i r s t   b o a r d   (4)  to  s p a c e   one  e l e c t r e t  

p a r t   from  s a i d   f i r s t   c o n d u c t i n g   a r e a   (6b)  s a i d   s e c o n d   b o a r d  

(5)  be ing   c o n f i g u r e d   to  a c c o m o d a t e   s a i d   s p a c i n g   means  (8)  a n d  

s a i d   one  e l e c t r e t   p a r t ,   c l a m p i n g   means  c l a m p i n g   s a i d   f i r s t   a n d  

s econd   c i r c u i t   b o a r d s   (4,  5)  t o g e t h e r ,   s a i d   c i r c u i t   b o a r d s  

(4,  5)  h a v i n g   m a t c h e d   c o n t o u r s   a t   a  j u n c t i o n   r e g i o n ,   in  w h i c h  

r e g i o n :   (i)  a n o t h e r   p a r t   of  s a i d   e l e c t r e t   (1)  i s  

c lamped  b e t w e e n   the   b o a r d s   (4,  5)  whe reby   to  mount   s a i d   o n e  

e l e c t r e t   p a r t   o v e r   s a i d   s p a c i n g   means  (8) ;   a n d  

( i i )   s a i d   c o n d u c t i n g   p a t t e r n s   (6,  7)  f a c e   o n e  

a n o t h e r   and  have   p r e d e t e r m i n e d   c o n t a c t   a r e a s   w i t h   each   o t h e r  

and  w i th   t he   e l e c t r e t   c o n d u c t i n g   s u r f a c e .  

2.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   1 

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

s u b s t a n t i a l l y   p l a n a r   j u n c t i o n   r e g i o n .  



3.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a im  1 

or  2  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   the   c i r c u i t   b o a r d s   (4,  5) 

each  have  at   l e a s t   one  p e r f o r a t i o n   (9,  18)  e x t e n d i n g   t h e r e t h r o u g h ,  

s a i d   s p a c i n g   means  (8)  and  s a i d   one  e l e c t r e t   p a r t   b e i n g  

a c c o m p d a t e d   in  the   or  each  p e r f o r a t i o n   (18)  in  s a i d   s e c o n d   c i r c u i t  

b o a r d .  

4.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  any  o f  

c l a i m s   1  to  3  in  wh ich   s a i d   f i r s t   c i r c u i t   b o a r d   (4)  has  a n  

a r r a y   of  t h i c k   f i l m   d e p o s i t s   to  form  s a i d   s p a c i n g   means  ( 8 ) .  

5.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  any  o f  

c l a ims   1  to  4  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   c l a m p i n g   m e a n s  

are   s t a k e s   ( 1 4 ) .  

6.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  any  o f  

c l a i m s   1  to  5  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   edge  p o r t i o n s   o f  

the  c i r c u i t   b o a r d s   (4,  5)  a re   c o i n c i d e n t ,   s a i d   e l e c t r e t   (1) 

p r o j e c t s   from  b e t w e e n   s a i d   c o i n c i d e n t   edge  p o r t i o n s ,   and  a  

s p r i n g   U - p i e c e   is  c l amped   ove r   each   c o i n c i d e n t   edge  p o r t i o n  

to  clamp  the   p r o j e c t i n g   e l e c t r e t   (1)  and  edge  p o r t i o n s   t o g e t h e r .  

7.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  any  o f  

c l a i m s   1  to  6  f u r t h e r   c h a r a c t e r i s e d   in  f i r s t   and  s e c o n d   t e r m i n a l s  

(G  and  S)  l o c a t e d   r e s p e c t i v e l y   on  the  r e v e r s e   s i d e   of  one  of  t h e  

c i r c u i t  b o a r d s   (4,  5)  the   t e r m i n a l s   (13)  c o n n e c t e d   v i a , s a i d  

c o n d u c t i n g   p a t t e r n s   (6,  7)  r e s p e c t i v e l y   to  s a i d   f i r s t   and  s e c o n d  

c o n d u c t i n g   a r e a s   (6b,  7 ) .  



8.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   7 

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   t e r m i n a l s   (G,  S)  a re   l o c a t e d  

on  a  r e v e r s e   s u r f a c e   of  the   f i r s t   b o a r d   (4 ) ,   s a i d   f i r s t  

c o n d u c t i n g   a r e a   (6b)  is   c o n n e c t e d   d i r e c t   to  the   f i r s t   t e r m i n a l  

(G),  and  the   s econd   c o n d u c t i n g   a r e a   (7)  e l e c t r i c a l l y   c o n t a c t s  

bo th   the  e l e c t r e t   c o n d u c t i n g   s u r f a c e   and  a  t h i r d   c o n d u c t i n g  

a rea   be ing   e l e c t r i c a l l y   c o n n e c t e d   to  the   s e c o n d   t e r m i n a l   ( S ) .  

9.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   7 

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   t e r m i n a l s   (G,  S)  a r e  

l o c a t e d   on  the   r e v e r s e   s u r f a c e   of  the   s e c o n d   p l a t e ,   s a i d   f i r s t  

c o n d u c t i n g   a r e a   (6b)  e l e c t r i c a l l y   c o n t a c t s   a  t h i r d   c o n d u c t i n g  

a r e a   (35)  on  the   s e c o n d   b o a r d ,   s a i d   t h i r d   c o n d u c t i n g   a r e a   ( 35 )  

is   c o n n e c t e d   to  s a i d   s econd   t e r m i n a l   (S) ,   and  the   s e c o n d  

c o n d u c t i n g   a r e a   (36)  is  e l e c t r i c a l l y   c o n n e c t e d   to  the  f i r s t  

t e r m i n a l .  

10.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   7 

w h e r e i n   a  r e v e r s e   s u r f a c e   of  one  of  t he   c i r c u i t   b o a r d s   (4,  5) 

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

t e r m i n a l s   (G,  S ) .  

11.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   10 

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

e f f e c t   t r a n s i s t o r   (FET)  (17)  h a v i n g   s o u r c e ,   g a t e   and  d r a i n  

t e r m i n a l s   (S,  G,  D),  one  of  s a i d   f i r s t   and  s e c o n d   t e r m i n a l s   (G) 

f u n c t i o n i n g   as  the   FET  g a t e   t e r m i n a l   and  the   o t h e r   of  s a i d  

f i r s t   and  s e c o n d   t e r m i n a l s   f u n c t i o n i n g   as  one  of  the   FET  s o u r c e  

and  d r a i n   t e r m i n a l s .  



12.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   11 

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

p a i r   of  o u t p u t   t e r m i n a l s   (13)  c o n n e c t e d   r e s p e c t i v e l y   to  t h e  

ga t e   t e r m i n a l   (G)  and  to  the   o t h e r   of  the   FET  s o u r c e   and  d r a i n  

t e r m i n a l s .  

13.  An  e l e c t r e t   a s s e m b l y   as  c l a i m e d   in  c l a i m   12 

f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   a s s e m b l y   is  s u b s t a n t i a l l y  

r e c t a n g u l a r ,   the  e l e c t r e t   (1)  and  the   p e r f o r a t i o n s   (9,  18)  

b e i n g   a l i g n e d   and  s u b s t a n t i a l l y   c e n t r a l l y   l o c a t e d   and  the   FET 

(17)  and  o u t p u t   t e r m i n a l s   (13)  l o c a t e d   on  o p p o s i t e   s i d e s   o f  

the  c e n t r a l l y   l o c a t e d   p e r f o r a t i o n s .  

14.  A  t e l e p h o n e   t r a n s m i t t e r   h a v i n g   an  a s s e m b l y  

as  c l a i m e d   in  any  of  c l a i m s   3  to  13  f u r t h e r   c h a r a c t e r i s e d   in  a  

t w o - p a r t   h o u s i n g   (11,  30)  the   f i r s t   p a r t   (30)  of  s a i d   h o u s i n g  

h a v i n g   sound  i n l e t   a p e r t u r e s ,   the   sound  i n l e t   a p e r t u r e s   and  t h e  

p e r f o r a t i o n s   (9,  18)  in  s a i d   c i r c u i t   b o a r d s   (4,  5)  b e i n g  

g e n e r a l l y   a l i g n e d .  

15.  A  t e l e p h o n e   t r a n s m i t t e r   as  c l a i m e d   in  c l a i m  

14  f u r t h e r   c h a r a c t e r i s e d   in  a  s econd   p a r t   (11)  of  s a i d   h o u s i n g  

h a v i n g   a  chamber   (10)  l o c a t e d   on  the  r e m o t e   s i d e   of  the   a s s e m b l y  

from  the   sound  i n l e t  a p e r t u r e s   and  u n d e r l y i n g   s a i d   at   l e a s t   o n e  

p e r f o r a t i o n   (9)  in  i t s   a d j a c e n t   c i r c u i t   b o a r d   ( 5 ) .  

16.  A  t e l e p h o n e   t r a n s m i t t e r   as  c l a i m e d   in  c l a i m  

14  or  15  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   an  e l a s t o m e r i c   member  (31)  

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



(11)  p r o v i d e s  a n   a c o u s t i c   s e a l   b e t w e e n   the   e l e c t r e t   a s s e m b l y  

and  the  second  h o u s i n g   p a r t   (11)  at   t he   b o u n d a r y   of  the   c h a m b e r .  

17.  A  t e l e p h o n e   t r a n s m i t t e r   as  c l a i m e d   in  c l a i m  

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

a m p l i f y i n g   means  moun ted   t h e r e o n ,   s a i d   a m p l i f y i n g   means  p r o j e c t i n g  

i n t o   the  chamber  ( 1 0 ) .  

18.  A  t e l e p h o n e   t r a n s m i t t e r   as  c l a i m e d   in  any  o f  

c l a i m s   14  to  17  s a i d   e l e c t r e t   a s s e m b l y   f u r t h e r   h a v i n g   o u t p u t  

t e r m i n a l s   (13)  moun ted   t h e r e o n ,   s a i d   t e r m i n a l s   a c c e s s i b l e  

t h r o u g h   a  ho l e   (12)  in  s a i d   s e c o n d   h o u s i n g   p a r t   ( 1 1 ) .  

19.  A  t e l e p h o n e   t r a n s m i t t e r   as  c l a i m e d   in  any  o f  

c l a i m s   14  to  18  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   c l a m p i n g  

means  a d d i t i o n a l l y   clamp  the   two  p a r t s   (11,  30)  of  s a i d   h o u s i n g  

t o g e t h e r .  
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