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@  Pick-ups  for  string  instruments. 

@  An  elongate  film  (32)  of  polyvinylidene  fluoride  or  other 
polymeric  piezoelectric  material  is  provided  on  one  face  with 
an  electrode  (34)  extending  along  approximately  one-half  the 
length  of  the  film,  and  on  the  other  face  with  a  metallised 
screen  layer  (36)  extending  along  the  whole  length.  The  film 
(32)  is  folded  about  the  line  M-M  with  the  screen  layer  (36)  to 
the  exterior  and  inserted  in  a  pocket-like  cover  (28)  for  secure- 
ment  to  the  instrument,  for  example  by  adhesive  tape. M  
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T h i s   i n v e n t i o n   r e l a t e s   to   p i c k - u p s   f o r   g e n e r a t i n g  

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

a c t i n g   as  r e s o n a n t   s o u n d i n g   b o a r d s ,   s u c h   as  g u i t a r s ,  

5  m a n d o l i n s   and  v i o l i n s .  

I t   has   p r e v i o u s l y   b e e n   p r o p o s e d   to   p r o v i d e   a  p i c k - u p  

f o r   s u c h   an  i n s t r u m e n t   by  s e c u r i n g   a  r i b b o n   of  a  p o l y m e r i c  

p i e z o e l e c t r i c   m a t e r i a l   to   t h e   body   of  t h e   i n s t r u m e n t  

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

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

c a u s e d   by  p o o r   s c r e e n i n g ,   and  a c o u s t i c   n o i s e   c a u s e d   b y  

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

b o d y .  

A  p r i n c i p a l   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   i s   t o  

15  p r o v i d e   a  p i c k - u p   w h i c h   i s   w e l l   s c r e e n e d   f rom  e l e c t r o m a g n e t i c  

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

In  p r e f e r r e d   e m b o d i m e n t s ,   t h e   i n v e n t i o n   a l s o   s e e k s   t o  

p r o v i d e   an  i m p r o v e d   c o n n e c t i n g   c a b l e   a r r a n g e m e n t .  

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

20  f o r   an  i n s t r u m e n t   of  t h e   k i n d   s t a t e d   a b o v e ,   c o m p r i s i n g  

an  e l o n g a t e   s h e e t   of  a  p o l y m e r i c   p i e z o e l e c t r i c   m a t e r i a l ,  

a  m e t a l l i s e d   e l e c t r o d e   f o r m e d   on  one  f a c e   of  s a i d   s h e e t  

and  e x t e n d i n g   a l o n g   n o t   more  t h a n   o n e - h a l f   t h e   l e n g t h  

t h e r e o f ,   and  a  m e t a l l i s e d   s c r e e n   l a y e r   f o r m e d   on  t h e   o t h e r  

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

w h o l e   l e n g t h   t h e r e o f ,   t h e   s h e e t   b e i n g   f o l d e d   o v e r   w i t h  

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

An  e m b o d i m e n t   of  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 ,  

by  way  of  e x a m p l e   o n l y ,   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  

30  d r a w i n g s ,   in  w h i c h :  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of  a  p i c k - u p   a c c o r d i n g  

to  t h e   i n v e n t i o n ;   " 

F i g .   2  i s   a  p l a n   v i e w   of  a  p i e z o e l e c t r i c   r i b b o n   u s e d  

in  t h e   p i c k - u p   of  F i g .   1,  s e e n   b e f o r e   a s s e m b l y ;   a n d  

35  F i g .   3  i s   a p e r s p e c t i v e   v i e w   of  p a r t s   of  t h e   p i c k - u p  

in  t h e   c o u r s e   of  a s s e m b l y .  
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i-  .  f  e r r i n g   t o   F i g .   1,  t h e   p i c k - u p   c o m p r i s e s   a n  

a s s e m b l y   10  t h e   f a c e   of   w h i c h   v i s i b l e   in   F i g .   1  i s  

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

s u i t a b l e   i n s t r u m e n t ,   s u i t a b l y   by  d o u b l e - s i d e d   s e l f  

a d h e s i v e   t a p e -   The  a s s e m b l y   10  i s   c o n n e c t e d   by  a  c a b l e   1 2  

to  a  k a c h   s o c k e t   14  f o r m i n g   p a r t   o f   a  c o n n e c t o r   a s s e m b l y   1 6 .  

The  c o n n e c t o r   a s s e m b l y   16  c o m p r i s e s   an  i n t e g r a l   " m o u l d i n g  

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

s p a c e d   b l o c k s   18 ,   20  and   a  c o n n e c t i n g   web  22.  The  c o n n e c t i n g  

web  22  i s   a p e r t u r e d   a t   24  in   a  m a n n e r   s u i t a b l e   to   a l l o w  

t h e   a s s e m b l y   16  t o   be  m o u n t e d   on  t h e   b o t t o m   s t r a p   b u t t o n  

of  t h e   g u i t a r .   The  b l o c k   18  h a s   a  b o r e   t h r o u g h   w h i c h   t h e  

c a b l e   12  i s   t h r e a d e d ,   t h e   c a b l e   12  b e i n g   s e c u r e d   t h e r e i n  

by  e p o x y   a d h e s i v e .   The  c a b l e   12  t h e n   p a s s e s   in  a  l o o p   t o  

t h e   j a c k   s o c k e t   14  w h i c h   i s   g l u e d   in   a  s u i t a b l e   c a v i t y   i n  

t h e   b l o c k   2 0 .  

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

l e n g t h   to   be  u s e d   b e t w e e n   t h e   p i c k - u p   t r a n s d u c e r   and  t h e  

b o t t o m   of  t h e   g u i t a r .   Such   c a b l e   may  h a v e   r e l a t i v e l y   p o o r  

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

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

c a b l e   ( n o t   s h o w n )   may  t h e n   be  u s e d   b e t w e e n   t h e   s o c k e t   1 4  

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

d o e s   n o t   i m p o s e   a  m e c h a n i c a l   l o a d   on  t h e   p i c k - u p ,   n o r  

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

The  a s s e m b l y   10  c o m p r i s e s   a  p i e z o e l e c t r i c   p o l y m e r i c  

r i b b o n ,   g e n e r a l l y   d e s i g n a t e d   a t   26 ,   w i t h i n   a  c o v e r   28,  a n d  

an  end   cap   30.   R e f e r r i n g   to   F i g .   2  ,  t h e   r i b b o n   2 6  

c o m p r i s e s   a  s h e e t   32  of  p o l y v i n y l i d e n e   f l u o r i d e   (PVDF) 

on  one  s i d e   of   w h i c h   an  e l e c t r o d e   34  w i t h   c o n n e c t i n g   t a b  

34a  i s   f o r m e d   by  p r i n t i n g   w i t h   s i l v e r   i n k .   On  t h e   r e v e r s e  

s i d e ,   a  s c r e e n   l a y e r   36  w i t h   c o n n e c t i n g   t a b   36a  i s   l i k e w i s e  

f o r m e d   by  p r i n t i n g   w i t h   s i l v e r   i n k .  

I t   s h o u l d   be   n o t e d   t h a t   t h e   e l e c t r o d e   34  e x t e n d s   t o  

a  p o s i t i o n   s h o r t   of   t h e   m i d - l e n g t h   M-M  of  t h e   s h e e t   3 2 ,  

and  t h a t   t h e   s c r e e n   36  i s   w i d e r   t h a n   t h e   e l e c t r o d e   3 4 .  

To  make  t h e   a s s e m b l y   10,  t h e   s h e e t   32  i s   f o l d e d   a b o u t  

t h e   m i d -   l i n e   M-M  t o   t h e   c o n d i t i o n   shown  i n   F i g .   3  w i t h   t h e  

e l e c t r o d e   34  t o   t h e   i n s i d e .   The  e l e c t r o d e   34  i s   t h u s  

e n t i r e l y   e n c l o s e d   w i t h i n   t h e   s c r e e n   36.   The.  c e n t r a l  
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c o n d u c t o r   38  of  t h e   c a b l e   12  i s   t h e n   s o l d e r e d   to   t n < P ^ ^ ^ 2 8  

e l e c t r o d e   t a b   3 4 a ,   and   t h e   s c r e e n   c o n d u c t o r   40  to   t h e  

s c r e e n   t a b   3  6a.   The  a r e a   of  t h e   t a b s   i s   t h e n   c o v e r e d  

w i t h   c o p p e r - c o a t e d   s e l f - a d h e s i v e   t a p e   44,  of  a  t y p e  

5  w h i c h   i s   r e a d i l y   a v a i l a b l e   c o m m e r c i a l l y ,   w h i c h   i s  

p r e f e r a b l y   e l e c t r i c a l l y   c o n n e c t e d   to   t h e   s c r e e n   36  a s  

i n d i c a t e d   a t   46.   T h e r e a f t e r ,   t h i s   a s s e m b l y   i s   p o s i t i o n e d  

w i t h i n   t h e   c o v e r   28,  and  t h e   end  cap   i s   f o r m e d   a r o u n d  

t h e s e   p a r t s .   The  end  cap   30  may  be  f o r m e d   in   s i t u   as  a n  

10  i n j e c t i o n   m o u l d i n g ,   or  may  c o m p r i s e   two  i n j e c t i o n   m o u l d e d  

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

A  s u i t a b l e   f o rm  of  m a t e r i a l   f o r   t h e   PVDF  s h e e t   30  

i s   KYNAR  ( t r a d e   mark)   f i l m   f rom  P e n n w a l t   C o r p o r a t i o n ,  

p r e f e r a b l y   of  2  8  p  t h i c k n e s s .  

15  A  p r e f e r r e d   m a t e r i a l   i s   p r e p a r e d   as  f o l l o w s .   A  b a s e  

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

f i l m   g r a d e   r e s i n   (KYNAR  9 8 1 6 - 3 0 )   by  m e l t   e x t r u s i o n .   T h e  

■  b a s e   f i l m   i s   u n i a x i a l   ly  s t r e t c h   o r i e n t e d   a t   a  s t r e t c h  

20  r a t i o   r a n g i n g   b e t w e e n   a b o u t   4  and  5  to   l t o   p r o d u c e   a  

f i l m   h a v i n g   a  t h i c k n e s s   of  a b o u t   28p .   The  f i l m   i s   t h e n  

e l e c t r i c a l l y   p o l a r i z e d   ( p o l e d )   in   known  m a n n e r   by  s u b j e c t i n g  

t h e   f i l m   to  a  p r e s s u r e   of  a b o u t   300  p s i ,   a  t e m p e r a t u r e   o f  

a b o u t   65  °C,  and  v o l t a g e   of  15  -  18  kV.  The  t e m p e r a t u r e   i s  

25  h e l d   a t   65  °C  f o r   10  m i n u t e s   and  t h e   f i l m   i s   t h e n   p e r m i t t e d  

to   c o o l   a t   a  r a t e   of  a b o u t   2 ° C / m i n   o v e r   a  p e r i o d   of  18  t o  

20  m i n u t e s .   At  t h e   end  of  t h i s   c o o l i n g   p e r i o d ,   t h e   v o l t a g e  

i s   d e c r e a s e d   to   z e r o   and  t h e   f i l m   i s   r e m o v e d   a n d  

s t a b i l i s e d   u n d e r   a  p r e s s u r e   of   a b o u t   3 5 0 - 4 0 0   p s i   a n d  

30  t e m p e r a t u r e   of  4 0 - 6 0 ° C .  

The  f o r m a t i o n   of  t h e   m e t a l l i s e d   l a y e r s   34,  36  i s  

w e l l   u n d e r s t o o d   in  t h e   a r t .   A l t h o u g h   s i l v e r   ink   p r i n t i n g  

i s   p r e f e r r e d   f o r   r e a s o n s   of  c o s t   and  c o n v e n i e n c e ,   o t h e r  

m e t h o d s   of  m e t a l l i s a t i o n   w e l l   known  in  t h e   a r t   may  b e  

35  u t i l i s e d .  

The  l e n g t h   of  t h e   e l e c t r o d e   34  i s   c h o s e n   to   b e  

a p p r o x i m a t e l y   o n e - h a l f   t h e   l e n g t h   of  t h e   PVDF  r i b b o n   32  

so  t h a t   a f t e r   f o l d i n g   t h e r e   i s   a  s i n g l e   l a y e r   of  e l e c t r o d e  
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n  t h e   c e n t r e   of   t h e   a s s e m b l y .   I f   t h e   e l e c t r o d e   w e r e  

o  e x t e n d   a l o n g   t h e   w h o l e   l e n g t h   of  t h e   r i b b o n ,   t h e  

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

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

r o u l d   a l s o   be  much  more   s e n s i t i v e   to   t h e   s t i f f n e s s   o f  

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

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

> p p o s i t e   v o l t a g e s   in   t h e   p a r t s   of  t h e   e l e c t r o d e   on  o p p o s i t e  

s i d e s   of   t h e   f o l d   l i n e .  

As  s e e n   in   F i g .   2,  t h e   end  cap   30  i s   p r o v i d e d   w i t h  

p r o j e c t i n g   f i n g e r s   42.   T h e s e   p r o v i d e   a  f i n g e r   g r i p   f o r  

r e m o v i n g   t h e   a s s e m b l y   10  f r o m   t h e   i n s t r u m e n t .  

The  c o v e r   28,   as  shown  in  F i g .   3,  i s   p r e f e r a b l y   f o r m e d  

Dy  a  s h e e t   48  of  p o l y e s t e r   f i l m   f o r   s e c u r e m e n t   to   t h e  

I n s t r u m e n t   and  a  b a c k i n g   of  woven  f a b r i c   t a p e   50,   t h e s e  

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

fo rm  a  p o c k e t .   P r e f e r a b l y ,   t h e   t a p e   50  i s   w o v e n   w i t h  

t r a n s v e r s e   r i b s ,   w h i c h   o b v i a t e s   c r i n k l i n g   of   t h e   PVDF 

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

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

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

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

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

e l o n g a t e   s h e e t   (26)  of  p o l y m e r i c   p i e z o e l e c t r i c   m a t e r i a l ,  

a  m e t a l l i s e d   e l e c t r o d e   (34)  f o r m e d   on  one  f a c e   of  s a i d  

s h e e t   (26)  and  e x t e n d i n g   a l o n g   n o t   more   t h a n   h a l f   t h e   . 

l e n g t h   of  s a i d   s h e e t   (26)  ,  and  a  m e t a l l i s e d   s c r e e n   l a y e r   ( 3 6 )  

f o r m e d   on  t h e   o t h e r   f a c e   of   s a i d   s h e e t   (26)  and  e x t e n d i n g  

f o r   s u b s t a n t i a l l y   t h e   w h o l e   l e n g t h   t h e r e o f ,   t h e   s h e e t   ( 2 6 )  

b e i n g   f o l d e d   o v e r   w i t h   t h e   s c r e e n   l a y e r   (36)  to   t h e   o u t s i d e .  

2.  The  d e v i c e   of  c l a i m   1,  in   w h i c h   t h e   s c r e e n   l a y e r   ( 3 6 )  

i s   w i d e r   t h a n   t h e   e l e c t r o d e   (34)  . 

3.  The  d e v i c e   of  c l a i m   1  or  c l a i m   2,  in   w h i c h   t h e   e n d s  

of  t h e   s h e e t   when  f o l d e d   a r e   a d j a c e n t   and  a r e   s u r r o u n d e d  

by  a  m e t a l l i c   s c r e e n   ( 4 4 ) .  

4.  The  d e v i c e   of  c l a i m   3,  in   w h i c h   s a i d   e n d s   and  s a i d  

m e t a l l i c   s c r e e n   (44)  h a v e   an  end  c ap   (30)  m o u l d e d   a r o u n d  

t h e m .  

5.  The  d e v i c e   of  any  p r e c e d i n g   c l a i m ,   i n c l u d i n g   a  

p o c k e t - s h a p e d   c o v e r   (28)  in   w h i c h   s a i d   s h e e t   (26)  i s  

r e c e i v e d   in  f o l d e d   c o n d i t i o n .  

6.  The  d e v i c e   of  c l a i m   5,  in   w h i c h   s a i d   c o v e r   ( 2 8 )  

c o m p r i s e s   a  f a b r i c   t a p e   woven   w i t h   t r a n s v e r s e   r i b s .  

7.  A  p i c k - u p   d e v i c e   in   a c c o r d a n c e   w i t h   any  p r e c e d i n g  

c l a i m ,   in  c o m b i n a t i o n   w i t h   a  c o n n e c t o r   a s s e m b l y   ( 1 6 )  

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

and  a  c o n n e c t i n g   c a b l e   (12)  p e r m a n e n t l y   s e c u r e d   to   t h e  

d e v i c e   (10)  and  s a i d   c o n n e c t o r   a s s e m b l y   (16)  . 



-  6  -  

w.  fc  w  
0 2 4 8 5 2 8  

8.  The  c o m b i n a t i o n   of   c l a x m   1,  in   w h i c h   t h e   c o n n e c t o r  

i s s e m b l y   (16)  c o m p r i s e s   a  f i r s t   p o r t i o n   (18)  to   w h i c h  

;he  c a b l e   (12)  i s   s e c u r e d ,   and  a  s e c o n d   p o r t i o n   ( 2 0 )  

n o u n t i n g   a  c o n n e c t o r   s o c k e t   (14)  and   t o   w h i c h   t h e   c a b l e   ( 1 2 )  

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

s a i d   f i r s t   and  s e c o n d   p o r t i o n s .  

9.  The  c o m b i n a t i o n   of  c l a i m   8,  i n   w h i c h   s a i d   f i r s t   a n d  

s e c o n d   p o r t i o n s   (18 ,   20)  a r e   j o i n e d   by  a  web  p o r t i o n   ( 2 2 )  

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