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©  Pick-up. 

In  a  pickup  having  an  armature  which  is  movably 
mounted  in  a  space  defined  by  fixed  members  and  travers- 
ed  by  lines  of  magnetic  force,  the  armature  or  another  part 
of  the  movable  system  of  the  pickup  is  at  least  partly  en- 
closed  by  ferro-magnetic  damper  oil,  which  is  held  by  the 
magnetic  field  in  cooperation  with  adhesive  forces. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p i c k u p   o f  

the  type   h a v i n g   an  a r m a t u r e   which  is  movably  mounted  i n  

a  space   d e f i n e d   by  f i x e d   members  and  t r a v e r s e d   by  l i n e s  

of  m a g n e t i c   f o r c e .  
In  many  p i ckup   s t r u c t u r e s   the  a r m a t u r e   i s  

s u p p o r t e d   by  a  r u b b e r   b e a r i n g   member  in  the  form  of  a  

pad  in  case   of  a  f l a t   a r m a t u r e   or  a  b u s h i n g   in  case   o f  

a  rod  shaped   a r m a t u r e ,   s a i d   r u b b e r   member  s e r v i n g   t h e  

double   p u r p o s e   of  e s t a b l i s h i n g   a  r e s t o r i n g   f o r c e   t e n d i n g  
to  r e t u r n   the  a r m a t u r e   to  a  we l l   d e f i n e d   n e u t r a l   p o s i t i o n  
a f t e r   e x c u r s i o n s   t h e r e o f   and  of  damping  the  o s c i l l a t i o n s  

of  the  a r m a t u r e   in  o r d e r   to  p r o v i d e   a  smooth  f r e q u e n c y  

r e s p o n s e .   However,   the  m a t e r i a l   p r o p e r t i e s   r e q u i r e d   t o  

o p t i m i z e   the  damping  e f f e c t   are  d i f f e r e n t   f r o m  
t h o s e   d e s i r a b l e   w i th   r e g a r d   to  c o m p l i a n c e   a n d  



t r a c k a b i l i t y   of  the   p i c k u p ,   so  t h a t   a  compromise   b e t w e e n   p a r t l y  
c o n f l i c t i n g   c o n s i d e r a t i o n s   must  be  a c c e p t e d .  

The  o b j e c t   of  the   i n v e n t i o n   is  to  p r o v i d e   a  p i ckup   of  the   t y p e  
r e f e r r e d   to  w h e r e i n   s e p a r a t e   damping  means  are  p r o v i d e d   which   a r e  

i n d e p e n d e n t   of  the   a r m a t u r e   b e a r i n g   e l e m e n t ,   so  t h a t   no  c o m p r o m i s i n g  
i s   r e q u i r e d .  

This   o b j e c t   i s   a t t a i n e d   a c c o r d i n g   to  the   i n v e n t i o n   by  a  p i c k u p   u n i t  

in   which   the   a r m a t u r e   or  a  p o r t i o n   r i g i d l y   c o n n e c t e d   t h e r e w i t h   i s  
a t   l e a s t   p a r t l y   e n c l o s e d   by  a  l i q u i d   c o n t a i n i n g   in  s u s p e n s i o n   a n  
amount  o f  f e r r o - m a g n e t i c   p a r t i c l e s   s u f f i c i e n t   f o r   k e e p i n g   t h e  

s u s p e n s i o n   in  s a i d   s p a c e .  

In  such   a  s t r u c t u r e   the   f e r r o - m a g n e t i c   f l u i d   c o n s t i t u t e d   by  t h e  

s u s p e n s i o n   w i l l   damp  the   o s c i l l a t i o n s   of  the   movable   s y s t e m   so  t h a t  
the   p r o p e r t i e s   of  the   b e a r i n g   e l e m e n t   s u p p o r t i n g   the   a r m a t u r e   may  b e  
s e l e c t e d . w i t h   a  v iew  to  o p t i m i z i n g   o t h e r   q u a l i t i e s   o f  t h e   p i c k u p   s u c h  

as  c o m p l i a n c e   and  t r a c k a b i l i t y .   The  damping  e f f e c t   may  be  a d j u s t e d  
a t   w i l l   by  p r o p e r   c h o i c e   of  the   v i s c o s i t y   of  the   f e r r o - m a g n e t i c   f l u i d .  

In  a  c o n v e n t i o n a l   t ype   of  p i c k u p   in  which   the   a r m a t u r e   is  r e l a t i v e l y  
f l a t   and  wound,  s a i d   space   b e i n g   formed  by  an  a i r   gap  b e t w e e n   t w o  

o p p o s e d   p o l e   f a c e s ,   the   s u s p e n s i o n   may  a p p r o p r i a t e l y   a c c o r d i n g   to  t h e  
i n v e n t i o n   b r i d g e   the   a i r   gap  b e t w e e n   s a i d   po l e   f a c e s .  

In  a n o t h e r   embod imen t   of  the   p i c k u p   a c c o r d i n g   to  the   i n v e n t i o n   i n  
which   s a i d   space   i s   d e f i n e d   by  a  t u b u l a r   magnet   p r o v i d e d   w i t h   p o l e  
p i e c e s   at  i t s   ends ,   s a i d   space   i s   s u b s t a n t i a l l y   f i l l e d   w i t h   s a i d  

s u s p e n s i o n .  

The  i n v e n t i o n   w i l l   be  f u r t h e r   e x p l a i n e d   in  the  f o l l o w i n g   w i t h  
r e f e r e n c e   to  the   d r a w i n g   in  which   f i g u r e s   1  and  2  show  v e r t i c a l  

l o n g i t u d i n a l   s e c t i o n s   of  r e s p e c t i v e   e m b o d i m e n t s   of  the   p i c k u p   a c c o r d -  
ing  to  the   i n v e n t i o n .  

In  F ig .   1  a  p e r m a n e n t   magne t   10,  a  r e a r   yoke  11,  a  g e n e r a l l y   c y l i n -  
d r i c a l   p o l e   p i e c e   12  and  a  f r o n t   yoke  13  form  a  m a g n e t i c   c i r c u i t  
which   f u r t h e r   i n c l u d e s   an  a i r   gap  14  d e f i n e d   b e t w e e n   one  end  o f  
the   p o l e   p i e c e   12  and  the  r e a r   s i d e   of  the   l ower   end  of  the   f r o n t  



yoke  13.  In  s a i d   a i r   gap  a  m a g n e t i c ,   f l a t ,   g e n e r a l l y   s q u a r e   a r m a t u r e  

15,  which   is   f i x e d   to  the  i n n e r   end  of  a  t u b u l a r   s t y l u s   arm  16  a n d  

is   p r o v i d e d   w i t h   w i n d i n g s   (no t   shown) ,   is  p i v o t a l l y   moun ted .   The 

s t y l u s   arm  16  e x t e n d s   t h r o u g h   a  s t e p p e d   bore  17  in  the  f r o n t   yoke  1 3  
and  c a r r i e s   a  s t y l u s   (no t   shown)  on  i t s   o u t e r   e n d .  

In  a  bore   18  in  the   f r e e   end  of  the   po le   p i e c e   12  a  s l e e v e   19  i s  

h e l d   f i r m l y   by  means  of  a  s c rew  20,  which   is   s c r e w e d   i n t o   a  t h r e a d -  
ed  ho le   e x t e n d i n g   r a d i a l l y   from  the   bo re   18.  To  the  i n n e r   s i d e   o f  
the   s l e e v e   19  a  n i c k e l   c o a t i n g   21  on  a  p i a n o   wi re   22  is   s e c u r e d .  

The  n i c k e l   c o a t e d   wi re   22  e x t e n d s   i n t o   and  is  s e c u r e d   to  the   i n n e r  
s i d e  o f   the   i n n e r   end  of  the   s t y l u s   arm  16.  On  the  end  f ace   of  t h e  

po le   p i e c e   12  a  c o v e r   d i s c   23  of  p l a s t i c   or  e l a s t o m e r i c   m a t e r i a l  

i s   moun ted ,   and  b e t w e e n   s a i d   d i s c   23  and  the   a r m a t u r e   1 5  a   r u b b e r  

pad  24  h a v i n g   a  c e n t e r   ho l e   f o r   the  p a s s a g e   of  the   n i c k e l   c o a t e d  
wi re   21,  22  is   c o m p r e s s e d   by  t e n s i o n   in  the  wire   22.  In  a  s m a l l  

a r e a   25  a d j a c e n t   the   i n n e r   f ace   of  the   a r m a t u r e   15  the   n i c k e l  

c o a t i n g   21  is   i n t e r r u p t e d   to  p r o v i d e   a  p i v o t   p o i n t   a l l o w i n g   t h e  
a r m a t u r e   to  p i v o t   in  a l l   d i r e c t i o n s .  

In  the  a i r   gap  a  q u a n t i t y   of  f e r r o - m a g n e t i c   f l u i d   26  c o n s i s t i n g   o f  

a  c o l l o i d a l   s u s p e n s i o n   of  s m a l l ,   i r r e g u l a r   shaped   f e r r o - m a g n e t i c  
p a r t i c l e s   in  a  l i q u i d   c a r r i e r   such  as  a  s y n t h e t i c   h y d r o c a r b o n   i s  
h e l d   by  the   m a g n e t i c   f i e l d   in  c o o p e r a t i o n   w i th   a d h e s i v e   f o r c e s .   Due  
to  m a g n e t i c   l e a k a g e   the   f e r r o - m a g n e t i c   f l u i d   e x t e n d s   a  l i m i t e d  
d i s t a n c e   a l o n g   the   s i d e s   of  the   po le   p i e c e s   as  i n d i c a t e d   on  t h e  

d r a w i n g .   The  f l u i d   26  e f f e c t s   damping  of  the   o s c i l l a t i o n s   of  t h e  
movable   s y s t e m   c o m p r i s i n g   the   a r m a t u r e   15  and  the  s t y l u s   arm  1 6 ,  
so  t h a t   a  r u b b e r   pad  24  w i t h o u t   i n t e r n a l   damping  p r o p e r t i e s   c a n  
be  u s e d .   The  d e g r e e   of  damping   o b t a i n e d   depends   on  the   v i s c o s i t y  
of  the   f e r r o - m a g n e t i c   f l u i d   which   can  be  s e l e c t e d   to  match   a n y  
p r a c t i c a l   r e q u i r e m e n t s .   : 

The  embod imen t   shown  in  F ig .   2  has  a  t u b u l a r ,   g e n e r a l l y   c y l i n d r i c a l  
p e r m a n e n t   magne t   30,  p r e f e r a b l y   c o n s i s t i n g   of  a  s a m a r i u m - c o b a l d  
a l l o y ,   the   l o w e r   p o r t i o n   of  which   has  been  cut   away  l e a v i n g   a  f l a t  
l o w e r   s u r f a c e   31  which   forms  an  a n g l e   w i th   the  a x i s   32  of  the   m a g n e t .  
On  each  end  of  the  magne t   a  yoke  33  and  34  r e s p e c t i v e l y   c o n s i s t i n g  
of  s o f t   i r o n   or  a n o t h e r   m a g n e t i c a l l y   c o n d u c t i n g   m a t e r i a l   is  m o u n t e d .  



T h e   yoke  33  is   a  g e n e r a l l y   c y l i n d r i c a l   body  p r o v i d e d   a t   one  e n d  
w i t h   an  a n n u l a r   f l a n g e   35,  one  s i d e   of  which  is   c o n f o r m a l   w i t h   a n d  

e n g a g e s   the   a d j a c e n t   end  s u r f a c e   of  the   magnet   30.  The  yoke  33  i s  
f u r t h e r   p r o v i d e d   w i t h   an  a x i a l   p r o j e c t i o n   36  in  the  form  of  a  
t r u n c a t e d   cone  e x t e n d i n g   from  the   c i r c u l a r   i n n e r   edge  of  the   m a g n e t  
30  i n t o   the   c a v i t y   37  d e f i n e d   by  s a i d   m a g n e t .  

A  movable   s y s t e m   s i m i l a r   to  t h a t   shown  in  F ig .   1  and  c o n s i s t i n g  
of  an  a r m a t u r e   15,  a  s t y l u s   arm  16  and  a  n i c k e l   c o a t e d   p i a n o   w i r e  
21,  22  i s  s u p p o r t e d   by  the   yoke  33  in  the  same  manner   as  d e s c r i b e d  
above  w i t h   r e f e r e n c e   to  F ig .   1,  i . e .   by  means  of  an  a n n u l a r   r u b b e r  

pad  24,  a  bore   18  in  the   yoke  33  and  a  s c rew  20.  The  s t y l u s   arm  1 6  
e x t e n d s   t h r o u g h   an  o p e n i n g   38  in   the  f r o n t   yoke  3 4 .  

The  f r o n t   yoke  34  is   g e n e r a l l y   d i s c   shaped   and  has  an  i n n e r   a n n u l a r  
s u r f a c e   wh ich   i s   c o n f o r m a l   w i t h   and  e n g a g e s   the   a d j a c e n t   end  f a c e  
of  the   magne t   30.  Like  the   r e a r   yoke  33  i t   is  p r o v i d e d   w i t h   a  
t r u n c a t e d   cone  s h a p e d ,   i n w a r d l y   e x t e n d i n g   p r o j e c t i o n   39  which   t o -  
g e t h e r   w i t h   the   f i r s t   p r o j e c t i o n   36  d e f i n e   an  a i r   gap  in  which   t h e  
a r m a t u r e   i s   p i v o t a l l y   moun ted   by  the   means  d e s c r i b e d   a b o v e .  

The  c a v i t y   37  is   f i l l e d   w i t h   f e r r o - m a g n e t i c   f l u i d   40  of  the   k i n d  
m e n t i o n e d   above .   The  combined   e f f e c t   of  the   m a g n e t i c   f i e l d   on  t h e  
s u s p e n d e d   p a r t i c l e s   and  the   a d h e s i o n   of  the  f l u i d   to  t he   a d j a c e n t  
s o l i d   members  keeps   the  damper  f l u i d   w i t h i n   the   c a v i t y   i r r e s p e c t i v e  
of  the   o p e n i n g   3 8 .  

The  i n v e n t i o n   i s   no t   r e s t r i c t e d   to  the   p a r t i c u l a r   e m b o d i m e n t s   s h o w n  
o n   the   d r a w i n g   and  d e s c r i b e d   above .   For  example   the  damping   e f f e c t  

c o u l d   be  p r o d u c e d   by  vanes   f i x e d   to  the   s t y l u s   arm  and  movable   i n  
a  s e p a r a t e   space   t r a v e r s e d   by  l i n e s   of  m a g n e t i c   f o r c e   or  f i x e d   t o  
a  rod  s h a p e d   movable   magne t   in   case   of  a  m a g n e t i c   p i c k u p .   Also  i n  
v iew  of  the   f a c t   t h a t   the   a r m a t u r e   b e a r i n g   e l e m e n t s   a re   r e l i e v e d  
of  the   damping   f u n c t i o n ,   the   r u b b e r   pad  24  c o u l d   be  d i s p e n s e d   w i t h  
by  making  the   p i a n o   wi re   22  s t r o n g   enough  to  c a r r y   the   p i c k u p   u n i t .  
Many  o t h e r   m o d i f i c a t i o n s   a re   f e a s i b l e   w i t h i n   the   scope   of  the  i n -  
v e n t i o n .  



1.  A  p i c k u p   h a v i n g   an  a r m a t u r e   which  i s  

movably  mounted  in  a  space   d e f i n e d   by  f i x e d   members  a n d  

t r a v e r s e d   by  l i n e s   of  m a g n e t i c   f o r c e ,   c h a r a c t e r i s e d   i n  

t h a t   the   a r m a t u r e   or  a  p o r t i o n   r i g i d l y   c o n n e c t e d   t h e r e -  

wi th   is  at  l e a s t   p a r t l y   e n c l o s e d   by  a  l i q u i d   c o n t a i n i n g  
in  s u s p e n s i o n   an  amount  of  f e r r o - m a g n e t i c   p a r t i c l e s  
s u f f i c i e n t   for   k e e p i n g   the  s u s p e n s i o n   in  s a i d   s p a c e .  

2.  A  p i c k u p   a c c o r d i n g   to  c l a im  1  in  which  t h e  

a r m a t u r e   is  r e l a t i v e l y   f l a t   and  wound,  s a i d   space   b e i n g  
formed  by  an  a i r   gap  be tween   two  o p p o s i t e   po le   f a c e s ,  
c h a r a c t e r i s e d   in  t h a t   s a i d   s u s p e n s i o n   b r i d g e s   the  a i r  

gap  be tween   s a i d   po le   f a c e s .  

3.  A  p i c k u p   a c c o r d i n g   to  c l a im  1,  in  w h i c h  

s a i d   space   is  d e f i n e d   by  a  t u b u l a r   magnet  p r o v i d e d   w i t h  

po le   p i e c e s   at  i t s   ends ,   c h a r a c t e r i s e d   in  t h a t   s a i d  

space   is  s u b s t a n t i a l l y   f i l l e d   wi th   s a i d   s u s p e n s i o n .  
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