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©  Control  unit  for  an  electrical  musical  instrument. 
  A  control  unit  (10)  for  an  electrical  musical  instrument, 
such  as  an  electronic  organ,  having  automatic  chord  circuit- 
ry.  The  unit  includes  a  plurality  of  spaced  apart  individually 
operable  chord  switches  (1  to  7)  less  in  number  than  the 
number  of  chords  available  on  the  organ  and  connected  to 
the  chord  circuitry  of  the  organ  through  a  multi-position 
gang  selector  switch  (100)  arranged  for  a  preselected 
different  combination  of  chords  at  each  of  the  different 
positions  thereof  (S1-S7).  The  chord  switches  permit  indi- 
vidually  activating  any  one  of  the  individual  chords  in  each  of 
the  preselected  combination  for  each  of  the  different  posi- 
tions  of  the  gang  selector  switch.  The  chord  switches  are 
preferably  arranged  on  a  foot  support  (20)  for  selective 
operation  by  limited  movement  of  the  musician's  foot. 



F i e l d   of  I n v e n t i o n :  

T h i s   i n v e n t i o n   r e l a t e s   to   a  d e v i c e   f o r   c o n t r o l l i n g  

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

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

of  an  o r g a n   w h i c h   has   a u t o m a t i c   c h o r d i n g   c i r c u i t r y .  

B a c k g r o u n d   of  I n v e n t i o n :  

Many  m u s i c i a n s   when  p l a y i n g   s o l o   b e f o r e   an  a u d i e n c e  

a r e   a w a r e   of  m o m e n t s   when  t h e i r   p a r t i c u l a r   i n s t r u m e n t s ,   no  m a t t e r  

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

s o u n d s   n e e d e d   d u r i n g   a  p e r f o r m a n c e .   As  a  r e s u l t ,   i t   ha s   b e c o m e  

p o p u l a r   f o r   a  s o l o   m u s i c i a n   to   a c c o m p a n y   h i m s e l f   by  u s i n g   a  

r h y t h m   box  or  o t h e r   c h o r d   g e n e r a t i n g   d e v i c e .   An  e l e c t r o n i c  

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

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

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

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

p l a y i n g   h i s   own  i n s t r u m e n t   to   make  u s e   o f  e v e n   t h e   c h o r d s   of   a n  

o r g a n .   C o n s e q u e n t l y ,  t h e r e   i s   n e e d   f o r   a  r e l a t i v e l y   s i m p l e   a n d  

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

D e s c r i p t i o n   of  t h e   P r i o r   a r t :  

A  n u m b e r   of   U n i t e d   S t a t e s   p a t e n t s   a r e   k n o w n  t o   h a v e  

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

i n c l u d e   P a t e n t   No.  3 , 4 2 0 , 9 4 0   to   G l a s s   e t   a l   w h i c h   r e l a t e s   to   a n  



a u t o m a t i c   p l a y e r   f o r   a  m u s i c a l   i n s t r u m e n t   s u c h   as  an  o r g a n .  

P a t e n t   No.  2 , 7 6 1 , 3 4 4   to   K o e h l   s h o w s   t h e   c o m b i n a t i o n   of   a  p i a n o  

a n d   an  e l e c t r i c a l   t o n e   g e n e r a t i n g   and   t r a n s l a t i n g   s y s t e m .   P a t e n t  

No.  3 , 8 3 9 , 5 9 2   t o   F r e e m a n  r e l a t e s   to   a  s y s t e m   f o r  a u t o m a t i c a l l y  

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

t h e   b a s s   n o t e s   w i t h   s u s t a i n   by  o p e r a t i n g   p e d a l s .   P a t e n t   N o .  

3 , 1 7 8 , 5 0 1   to  E v a n s   r e l a t e s   to   a  f o o t   c o n t r o l   w h i c h   o p e r a t e s   t o  

v a r y   t h e   m a g n i t u d e   o f   low  f r e q u e n c y   s i g n a l s   f ed   f r o m   an  e l e c t r i c a l  

g u i t a r   to   an  a m p l i f i e r   u n i t .   P a t e n t   No.  3 , 1 9 3 , 6 0 8   to   B o b i s   r e l a t e s  

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

by  u s i n g   p r e r e c o r d e d   t a p e s .   P a t e n t   No.  3 , 0 8 4 , 5 8 4   to   I o r i o   d i s -  

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

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

None  o f   t h e   p r i o r   a r t   r e f e r e n c e s   d i s c l o s e   d e v i c e s   f o r  

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

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

Summary   of   t h e   I n v e n t i o n :  

The  p r e s e n t   i n v e n t i o n  p r o v i d e s   m e a n s   f o r   p l a y i n g   a n y   o n e  

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

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

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

c a n   be  o p e n e d   and   c l o s e d   by  t h e   m u s i c i a n ,   f o r   e x a m p l e ,   by  m o v e m e n t  

o f   t h e   m u s i c i a n ' s   f o o t .   The  c h o r d   s w i t c h e s   a r e   l e s s   in   n u m b e r  

t h a n   t h e   c h o r d s   a v a i l a b l e   i n   t h e   c h o r d   s e c t i o n   of   t h e   o r g a n   ( f o r  

e x a m p l e   3  to   7)  a n d   t h e s e   s w i t c h e s   a r e   c o n n e c t e d   to   a  s e l e c t o r  

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

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

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

s w i t c h   and  o p e r a t i n g   t h e   c h o r d   s w i t c h e s .  



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

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

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

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

by  a p p r o p r i a t e   m o v e m e n t   of   t h e   m u s i c i a n ' s   f o o t .  

B r i e f   D e s c r i p t i o n   of  t h e   D r a w i n g s :  

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

m e n t   of   t h e   i n v e n t i o n :  

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

r e m o t e   c o n t r o l   u n i t   c o n n e c t e d   to   an  e l e c t r o n i c   o r g a n ;  

F i g u r e   2  i s   an  e n l a r g e d   h o r i z o n t a l   s e c t i o n   of   a  f r o n t  

p o r t i o n   of   t h e   u n i t ;  

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

of   F i g u r e   2 ;  

F i g u r e   4  i s   a n o t h e r   v e r t i c a l   s e c t i o n   t a k e n   on  t h e   l i n e  

4-4  of  F i g u r e   2 ;  

F i g u r e   5  i s   an  e n l a r g e d   p l a n   v i e w   of   a  r e a r   p o r t i o n   o f  

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

F i g u r e   6  i s   a  v e r t i c a l   s e c t i o n   t a k e n   on  t h e   l i n e   6 - 6  

of  F i g u r e   7 ;  

F i g u r e   7  i s   a  b l o c k   d i a g r a m   s h o w i n g   t h e   u n i t  c o n n e c t e d  

to   t h e   c o m p o n e n t s   of   an  e l e c t r o n i c   o r g a n ;   a n d ,  

F i g u r e   8  i s   a  w i r i n g   d i a g r a m   of   t h e   e l e c t r i c   c i r c u i t s  

of  t h e   r e m o t e   c o n t r o l   u n i t .  

D e s c r i p t i o n   of   t h e   P r e f e r r e d   E m b o d i m e n t :  

R e f e r r i n g   to   t h e   d r a w i n g s ,   t h e   n u m e r a l   10  i n d i c a t e s  

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

p r e s e n t   i n v e n t i o n .   F i g u r e   1  shows   t h e   u n i t   10  c o n n e c t e d   by  a  



f l e x i b l e   c o n d u c t o r   11  to   an  e l e c t r o n i c   o r g a n   12.   T h i s   p a r t i c u l a r  

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

s e c t i o n   15  on  t h e   l e f t .   The  k e y s   and   t h e   l i k e   f o r m i n g   t h e   c h o r d  

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

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

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

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

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

be  s t a n d i n g   o r   s i t t i n g   some  d i s t a n c e   f rom  t h e   o r g a n ,   to   p l a y   h i s  

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

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

The  r e m o t e   c o n t r o l   u n i t   10  d e s i r a b l y   p r o v i d e s   t h e   e q u i -  

v a l e n t ' o f   a  n u m b e r   of  c h o r d   k e y s   or   p e d a l s   a n d ,   f o r   t h a t   p u r p o s e ,  

t h e   u n i t   i s   c o n t r u c t e d   as  a  b o x - l i k e   s u p p o r t   20  w h i c h   has   a  

c l o s e d - i n   r e a r   p o r t i o n   21  and   an  o p e n - t o p p e d   f r o n t   p o r t i o n   2 2 .  

The  f r o n t   p o r t i o n   22  has   a  b o t t o m   w a l l   24  c o v e r e d   by  a  s u i t a b l e  

p a d d i n g   25,   s i d e   w a l l s   26,   and  an  i n t e r m e d i a t e   w a l l   27.  T h e  

s e v e r a l   w a l l s   o f   t h e   f r o n t   p o r t i o n   22  p r o v i d e   an  e n c l o s u r e   w h i c h  

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

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

f o o t   m o v e m e n t .   D e s i r a b l y ,   a t   l e a s t   one  of   t h e   s i d e   w a l l s   26 

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

t h u s   p r o v i d i n g   a  r e a s o n a b l e   f i t   f o r   a  n u m b e r   of   s h o e   s i z e s .   I n  

F i g u r e   2,  one   s i d e   w a l l   26  i s   shown  d e t a c h e d   f r o m   t h e   i n t e r m e d i a t e  

w a l l   27  and   a t t a c h e d   to   b o t t o m   w a l l   24  by  an  a n g l e   b r a c k e t   26A  b y  

way  of   a  s l o t   26B  t h e r e i n   and   a  s c r e w   2 6 C .  

M o u n t e d   on  t h e  w a l l s   o f   t h e   s u p p o r t   20  a r e   s w i t c h e s  

d e s i g n a t e d   1  to   7.  T h e s e   s w i t c h e s   a r e   a d a p t e d   to   be  c o n n e c t e d  

i n t o   t h e   e l e c t r i c   c i r c u i t r y   of   t h e   o r g a n   so  t h a t   t h e   c h o r d s   o f  



t h e   o r g a n   c a n   be  p l a y e d   by  c l o s i n g   t h e   s w i t c h e s .   The  a r r a n g e -  

m e n t   of   t h e   n o r m a l l y   o p e n   s w i t c h e s   1  to   7  can  be  s e e n   in  F i g u r e  

2  in  w h i c h   t h e   d o t t e d   l i n e   32  r e p r e s e n t s   t h e   o u t l i n e   o f   t h e  

m u s i c i a n ' s   f o o t .   S w i t c h   1  i s   l o c a t e d   on  t h e   b o t t o m   w a l l   24  i n  

a  p o s i t i o n   w h e r e   i t   i s   n o r m a l l y   c o v e r e d   by  t h e   h e e l .   S w i t c h e s   2 

and   3  a r e   m o u n t e d   on  t h e   o p p o s i n g   s i d e   w a l l s   26,   a  s u i t a b l e   d i s -  

t a n c e   a b o v e   t h e   b o t t o m   w a l l ,   and  s l i g h t l y   to   t h e   r e a r   of   s w i t c h   1 .  

S w i t c h e s   5  and   7  a r e   a l s o   m o u n t e d   one  on  e a c h   of   t h e   o p p o s i n g  

s i d e   w a l l s   26,  a g a i n   a  s u i t a b l e   d i s t a n c e   a b o v e   t h e   b o t t o m   w a l l   2 4 ,  

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

s h o r t   d i s t a n c e   to   t h e   r e a r   of  t h e   t o e s .   S w i t c h   4  i s   m o u n t e d   o n  

t h e   i n t e r m e d i a t e   w a l l   27  w e l l   a b o v e   t h e   b o t t o m   w a l l   and   in   a  

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

t o e s   when  t h e   s o l e   i s   r e s t i n g   on  t h e   p a d d i n g   25  and  s w i t c h   1  i s  

c o v e r e d   by  t h e   h e e l .   S w i t c h   6  i s   m o u n t e d   on  t h e   i n t e r m e d i a t e   w a l l  

27  a  s h o r t   d i s t a n c e   b e l o w   s w i t c h   4  and  a l s o   in   a  p o s i t i o n   to   b e  

c l e a r   of  t h e   t o e s   when  s w i t c h   1  i s   c o v e r e d   by  t h e   h e e l .  

As  shown  b e s t   in   F i g u r e   3,  s w i t c h   1  p r e f e r a b l y   i s  

c a r r i e d   by  a  b o t t o m   p a n e l   34  p r o v i d e d   on  t h e   s u p p o r t   b e l o w   t h e  

b o t t o m   w a l l   24.   T h i s   s w i t c h   has   a  c o n t a c t - a c t u a t i n g   p l u n g e r   3 5 .  

A  b r a c k e t   36  e x t e n d s - i n w a r d l y   f rom  a  f r o n t   e d g e   s t r i p   37  of  t h e  

s u p p o r t   and  s e c u r e d   to   an  end  of  t h i s   b r a c k e t   by  a  h i n g e   38  i s  

a  C - s p r i n g   39.  Above   t h e   s p r i n g   39,   a n o t h e r   p l u n g e r   40  i s  

s l i d a b l y   m o u n t e d   in   an  o p e n i n g   41  f o r m e d   i n  t h e   w a l l   24.   T h e  

p l u n g e r   i s   a d a p t e d   to   be  d e p r e s s e d   by  a c t u a t i o n   of   a  p e d a l   42  

one  end   of  w h i c h   i s   s e c u r e d   to  t h e   w a l l   24  by  means   of  a  h i n g e  

43.   T h u s ,   s w i t c h   1  i s   o p e r a b l y   by  t h e   h e e l   of  t h e   m u s i c i a n   a n d ,  

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

can   be  e f f e c t e d   w i t h o u t   damage   to   t h e   s w i t c h .  



The  n o r m a l l y   o p e n   s w i t c h   2  may  be  i n s e r t e d   i n t o   a  

r e c e s s   52  ( F i g u r e   2  o n l y )   on  t h e   r i g h t   s i d e   w a l l   26  of  t h e  

s u p p o r t   so  t h a t   i t s   o p e r a t i n g   p l u n g e r   53  i s   h o r i z o n t a l .   A  s u b -  

s t a n t i a l l y   r e c t a n g u l a r   p e d a l   54  c o v e r s   t h e   p l u n g e r   53  and  o n e  

e d g e   o f   t h i s   p e d a l   i s   s e c u r e d   by  a  v e r t i c a l   h i n g e   56  to   a  b r a c k e t  

57  c a r r i e d   by  t h e   s i d e   w a l l   26.   The  m u s i c i a n   c l o s e s   s w i t c h   2 - b y  

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

54  w h e r e b y   to   d e p r e s s   t h e   p l u n g e r   53.  A  s t o p   p i n   i s   m o u n t e d   o n  

t h e   w a l l   22  and   t h i s   p i n   s u p p o r t s   a  c o m p r e s s i o n   s p r i n g   58  w h i c h  

e n g a g e s   t h e   p e d a l   54,  t h e s e   two  e l e m e n t s   c o m b i n i n g   to  p r o t e c t  

t h e   s w i t c h   f r o m   d a m a g e .  

I n   F i g u r e   2,  t h e   s w i t c h  3 - w i l l   be  s e e n   to   be  s i m i l a r l y  

c a r r i e d   on  t h e   l e f t   s i d e   w a l l   26  o p p o s i t e   s w i t c h   2.  A  p l u n g e r   6 0  

of   s w i t c h   3  i s   c o v e r e d   by  a  p e d a l   61  w h i c h   i s   c o n n e c t e d   by  a  h i n g e  

62  t o   a  b r a c k e t   63  p r o j e c t i n g   i n w a r d l y   f r o m   t h e   s i d e   w a l l .   A n o t h e r  

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

65  p r o t e c t s   t h e   s w i t c h   3.  T h i s   p a r t i c u l a r   s w i t c h   i s   c l o s e d   b y  

m o v e m e n t   o f   t h e   m u s i c i a n ' s   h e e l   t o w a r d s   t h e   l e f t   s i d e   w a l l   of   t h e  

s u p p o r t   20.   F i g u r e   2  a l s o   shows   t h a t   t h e   s w i t c h e s   5  and  7  a r e  

s i m i l a r l y   m o u n t e d   on  t h e   w a l l s   26  so  t h a t   t h e i r   r e s p e c t i v e   o p e r a -  

t i n g   p l u n g e r s  7 2   and   7 3  a r e   t r a n s v e r s e l y   a l i g n e d .   H i n g e d l y   m o u n t e d  

p e d a l s   74  and  75  r e s p e c t i v e l y   e n g a g e   t h e   p l u n g e r   72  and  73,   t h e s e  

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

S t o p   p i n   and   s p r i n g   a r r a n g e m e n t s   g e n e r a l l y   i n d i c a t e d   a t   76  and   77  

r e s p e c t i v e l y   a r e   p r o v i d e d   f o r   t h e   p r o t e c t i o n   of  s w i t c h e s   5  and  7 .  

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

i s   a b l e   to   a c t u a t e   t h e   s w i t c h e s   5  and  7 .  

F i g u r e   4  s h o w s   t h a t   s w i t c h   4  i s   m o u n t e d   on  a  b r a c k e t   80  

p r o j e c t i n g   f o r w a r d l y   f r o m   t h e   w a l l   27.  T h i s   s w i t c h   has   a  c o n t a c t -  



a c t i n g   p l u n g e r   82  e n g a g e d   by  a  C - s p r i n g   83  w h i c h   i s   s e c u r e d   to   a n  

arm  84.  A  h i n g e   85  s e c u r e s   an  end  of  t h e   arm  84  to   t h e   i n t e r m e -  

d i a t e   w a l l   27.  The  arm  84  and  t h e   b r a c k e t   80  a r e   i n t e r c o n n e c t e d  

by  a  s u i t a b l e   d e v i c e   g e n e r a l l y   i n d i c a t e d   a t   87,  w h i c h   d e v i c e   c a n  

be  e x t e n d e d   and   r e t r a c t e d   to   a d j u s t   t h e   o p e r a t i n g   p r e s s u r e   b e t w e e n  

t h e   s p r i n g   83  and   t h e   p l u n g e r   82.  I t   w i l l   be  a p p a r e n t   t h a t   s w i t c h  

4  i s   i n t e n d e d   to   be  o p e r a t e d   by  a p p r o p r i a t e   v e r t i c a l   m o v e m e n t   o f  

t h e   t o e   of  t h e   m u s i c i a n ' s   f o o t   when  t h e   h e e l   i s   c l e a r   of   s w i t c h   1 .  

In  F i g u r e   4,  t h e   s w i t c h   6  i s   shown  to   have   a  h o r i z o n t a l l y  

d i s p o s e d   p l u n g e r   90  w h i c h   i s   e n g a g e d   by  a  p e d a l   92.  The  u p p e r  

e d g e   of   t h i s   p e d a l   i s   s e c u r e d   by  a  t r a n s v e r s e   h i n g e   93  to   a  

b r a c k e t   94  m o u n t e d   on  t h e   w a l l   27.  B e t w e e n   t h e   b r a c k e t   and  t h e  

s w i t c h   6,  a  s m a l l   c o m p r e s s i o n   s p r i n g   96  i s   m o u n t e d   on  a  s t o p   p i n  

97  p r o j e c t i n g   f r o m   t h e   w a l l   w h e r e b y   to   c u s h i o n   t h e   p l u n g e r  -   o p e r -  

a t i n g   m o v e m e n t   o f   t h e   p e d a l   92.   T h u s ,   t h e   m u s i c i a n   can  o p e r a t e  

s w i t c h   6  by  m o v i n g   h i s   f o o t   f o r w a r d   i n t o   c o n t a c t   w i t h   t h e   p e d a l   9 2  

w h e r e b y   to   d e p r e s s   t h e   p l u n g e r   9 0 .  

The  s w i t c h e s   1  t o   7  a r e   a d a p t e d   to   p e r f o r m   t h e   s a m e  

f u n c t i o n s   as  some  of   t h e   c h o r d   k e y s   o r   p e d a l s   on  t h e   o r g a n   1 2 .  

An  e l e c t r o n i c   o r g a n   o f   t h i s   t y p e   n o r m a l l y   has   12  p l a y a b l e   c h o r d s  

a n d ,   of  c o u r s e ,   t h e r e   a r e   o n l y   7  c h o r d   s w i t c h e s   p r o v i d e d   on  t h i s  

p a r t i c u l a r   e m b o d i m e n t   of   t h e   r e m o t e   c o n t r o l  u n i t   10.  In  o r d e r  

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

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

s w i t c h   g e n e r a l l y   i n d i c a t e d   a t   100 .   T h i s   s e l e c t o r   s w i t c h   m a y  

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

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

As  shown  in  F i g u r e   1  and  in  d e t a i l s   F i g u r e s   5  and   6 ,  

t h e   s e l e c t o r   s w i t c h   100  i s   m o u n t e d   on  a  t o p   w a l l   102  of   t h e  



r e a r   p o r t i o n   21  so  as   to   be  m a i n l y   e n c l o s e d   w i t h i n   t h a t   p o r t i o n   o f  

t h e   s u p p o r t .   F i g u r e   6  shows   t h e   s w i t c h   100  as  h a v i n g   a  h o u s i n g  

103  w h i c h   may  be  s e c u r e d   to   t h e   i n n e r   s u r f a c e   o f   t h e   w a l l   1 0 2 .  

A  v e r t i c a l   s h a f t   105  i s   j o u r n a l l e d   in   t h e   h o u s i n g   and  an  u p p e r  

e n d   o f   t h i s   s h a f t   p r o j e c t s   t h r o u g h   a  w a l l   o p e n i n g   106  to   r e c e i v e  

a  k n o b   107 .   The  h o u s i n g   c a r r i e s   an  a n n u l a r   p l a t e   109  f o r   e a c h  

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

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

t h e   a n n u l a r   p l a t e s .   E a c h   p l a t e   109  has   12  c i r c u m f e r e n t i a l l y  

a r r a n g e d   c o n t a c t s   1 1 2 .   An  arm  114  i s   s e c u r e d   to   t h e   s h a f t   a d j a -  

c e n t   e a c h   p l a t e   and   t h i s   arm  h a s   a  c o n t a c t   115  a d a p t e d   to   e n g a g e  

t h e   c o n t a c t s   112  one   a t   a  t i m e   as  t h e   s h a f t   i s   r o t a t e d   by  m e a n s  

o f   t h e   k n o b .   The  s e l e c t o r   s w i t c h   100  i s   of   c o n v e n t i o n a l   d e s i g n  

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

c o n n e c t i o n s   t h e r e t o   w i l l   n o t   be  d e s c r i b e d   i n  g r e a t e r   d e t a i l   a l -  

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

be  d e a l t   w i t h   l a t e r .  

R e f e r r i n g   now  p a r t i c u l a r l y   to   F i g u r e   5,  t h e   knob   1 0 7  

w i l l   be  s e e n   to   be  f i t t e d   w i t h   a  c i r c u l a r   f l a n g e   1 1 7 .   On  t h i s  

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

a r e   d e s i g n a t e d   S l ,   S2 ,   e t c .   to   c o r r e s p o n d   to   t h e   c h o r d   s w i t c h e s  

1  t o   7.  An  a n n u l a r   b a n d   118  i s   s e c u r e d  t o   t h e   o u t e r   s u r f a c e   o f  

t h e   t o p   w a l l   102  t o   s u r r o u n d   t h e   knob  107  and   t h i s   b a n d   i s  

c l e a r l y   m a r k e d   w i t h   t h e   12  c h o r d s   w h i c h   n o r m a l l y   a r e   p l a y a b l e   b y  

t h e   e l e c t r i c   o r g a n   1 2 .  

In  F i g u r e   7,  t h e   e l e c t r o n i c   o r g a n   12  i s   i l l u s t r a t e d   a s  

a  s i m p l i f i e d   b l o c k   d i a g r a m   and  t h e   k e y b o a r d   14  i s   shown  c o n n e c t e d  

to   t h e   t o n e   g e n e r a t i n g   and   s h a p i n g   c o m p o n e n t s   o f   t h e   o r g a n   by  a  



c i r c u i t   w h i c h   w i l l   h e r e i n   be  r e f e r r e d   to  as   an  a u t o m a t i c   c h o r d  

c i r c u i t   120 .   I t   i s   t h i s   c i r c u i t   w h i c h   i s   j o i n e d   in   a  s u i t a b l e  

m a n n e r   by  t h e   f l e x i b l e   c o n d u c t o r   11  of   t h e   c o n t r o l   u n i t   10  a n d  

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

a t   124  f o r   t h e   r e m o t e   c o n t r o l   u n i t   1 0 .  

The  c i r c u i t   m e a n s   124  of  t h e   u n i t   i s   shown  in  g r e a t e r  

d e t a i l   in   F i g u r e   8  w h e r e i n   t h e   c o n d u c t o r   11  w i l l   be  s e e n   to   c o m -  

p r i s e   15  w i r e s .   The  l e f t   w i r e   of   t h e   g r o u p   l e a d i n g   to   t h e   s e l -  

e c t o r   s w i t c h   100  i s   a  common  g r o u n d   w i r e   w h i c h   e x t e n d s   to   e a c h   o f  

t h e   s w i t c h e s   1  to   7.  Each   of  t h e   o t h e r   12  w i r e s   to   t h e   r i g h t   o f  

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

in   t h e   d r a w i n g   a r e   d e s i g n a t e d ,   f r o m   l e f t   to   r i g h t   A,  #,  B,  C,  # ,  

D,  #,  E,  F,  #,  G,  #.  C h o r d   s w i t c h   1  i s   t h e   p r i m a r y   s w i t c h   i n  

t h e   u n i t   and  t h e   r e m a i n i n g   c h o r d   s w i t c h e s   2  to   7  a r e   a l l   s e q u e n -  

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

F i g u r e   8  a l s o   shows  t h r e e   w i r e s   to   t h e   l e f t   of   t h e   g r o u n d  

w i r e .   T h e s e   t h r e e   w i r e s   l e a d   to  a  s w i t c h   130  ( F i g u r e   8  o n l y )   w h i c h  

may  a l s o   be  m o u n t e d   on  t h e   s u p p o r t   20  in   some  c o n v e n i e n t   l o c a t i o n  

w h e r e   i t   i s   o p e r a b l e   by  t h e   m u s i c i a n .   S w i t c h   130  has   p u s h   b u t t o n s  

131  and  1 3 2 ,   t h e   l a t t e r   h a v i n g   two  o p e r a t i n g   p o s i t i o n s .   A  s w i t c h  

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

o r g a n   12  to   be  p l a y e d   f r o m   t h e   u n i t   10.   N o r m a l l y ,   s u c h   c h o r d s   a r e  

p l a y e d   by  t h e   p e d a l s   w h i c h   a r e   shown  in   f r o n t   of   t h e   o r g a n   i n  

F i g u r e   1  b u t   t h e   p r e s e n t   u n i t   a l l o w s   t h i s   t o   be  d o n e   by  p u s h i n g  

b u t t o n   131  to   p l a y   t h e   s e v e n t h   c h o r d   and  by  o p e r a t i n g   t he   t w o  

p o s i t i o n   b u t t o n   132  t o   p l a y   e i t h e r   t h e   m i n o r   o r   d i m i n i s h e d   c h o r d s .  

The  g u i t a r   p l a y e r   or  o t h e r   m u s i c i a n   who  may  w a n t   t o  

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

t h e   p e r f o r m a n c e   by  s w i t c h i n g   on  t h e   e l e c t r i c   o r g a n   12  and  p l u g g i n g  



in  t h e   r e m o t e   c o n t r o l   u n i t   10  to  c o n n e c t   t h e   c i r c u i t   means   124  t o  

t h e   a u t o m a t i c   c h o r d   c i r c u i t   120 .   The  p l a y e r   t h a n   p o s i t i o n s   h i m -  

s e l f   b e f o r e   t h e   r e m o t e   c o n t r o l   u n i t   10  and  c o n s i d e r s   t h e   n u m b e r  

he  i s   a b o u t   to   p l a y .   T h e r e   a r e ,   of   c o u r s e ,   12  c h o r d s   a v a i l a b l e  

to  h im  on  t h e   o r g a n   b u t   an  e x p e r i e n c e d - m u s i c i a n   knows  t h a t  

u s u a l l y   o n l y   up  to   s i x   c h o r d s   a r e   r e q u i r e d   f o r   a  p a r t i c u l a r   n u m b e r .  

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

p l a y   a n d   d o e s   so  u s i n g   t h e   s e l e c t o r   s w i t c h   1 0 0 .   A s s u m i n g   t h a t  

c h o r d   C  i s   s e l e c t e d   to   be  p l a y e d   by  s w i t c h   1,  t h e   knob   107  on  t h e  

s e l e c t o r   s w i t c h   i s   t u r n e d   to   t h e   p o s i t i o n   shown  in   F i g u r e   5  w h e r e  

Sl  i s   i n   r e g i s t e r   w i t h   c h o r d   C.  A  g l a n c e   a t   t h e   f a c e   of  t h e   s e l -  

e c t o r   s w i t c h   t h e n   t e l l s   t h e   m u s i c i a n   t h a t   s w i t c h   2  w i l l   p l a y   c h o r d  

G,  s w i t c h   3  w i l l   p l a y   c h o r d   F,  s w i t c h   4  w i l l   p l a y   c h o r d   D,  s w i t c h  

5  w i l l   p l a y   c h o r d   A,  s w i t c h   6  w i l l   p l a y   c h o r d   E,  and  s w i t c h   7  w i l l  

a u t o m a t i c a l l y  p l a y  c h o r d   B  f l a t   o r   any  o t h e r   c h o r d   w h i c h   may  be  p r e -  

s e l e c t e d   t o   a c c o m m o d a t e   any   i n c i d e n t a l   c h o r d s   w h i c h   may  n o t   be  i n -  

c l u d e d   i n   t h e   n o r m a l  s c a l e   o f   f i f t h s .   In  o r d e r   t o   s e l e c t   any  c h o r d  

to   be  p l a y e d   by  s w i t c h   7  a  s e l e c t o r   s w i t c h   134  i s   p r o v i d e d   w h e r e   i n  

one  p o s i t i o n   t h e   s c a l e   o f   f i f t h s  i s   a p p l i c a b l e   and   i n   t h e   o t h e r  

p o s i t i o n   a n y   i n d i v i d u a l   c h o r d   may  be  p l a y e d   by  s w i t c h   7  by  a p p r o -  

p r i a t e l y   p o s i t i o n i n g   t h e   g a n g   s w i t c h .   The  p r e s e l e c t i o n   of   c h o r d s  

i s   d e t e r m i n e d   by  t h e   way  t h e   s e v e n   p l a t e s   109  and   t h e i r   a s s o c i a t e d  

c o n t a c t s   a r e   w i r e d   up  i n   t h e   s e l e c t o r   s w i t c h   1 0 0 .   T h i s   p a r t i c u l a r  

c h o r d   s e q u e n c e   has   b e e n   c h o s e n   as  t h e   one  b e s t   s u i t e d   f o r   t h e   s w i t c h  

a r r a n g e m e n t   in   t h e   r e m o t e   c o n t r o l   u n i t .   The  a d d i t i o n a l   s e l e c t o r  

s w i t c h   134  g i v e s   t h e   m u s i c i a n   t h e   o p t i o n   of  u s i n g   s w i t c h   7  f o r   a n y  

c h o r d   o r   a l t e r n a t i v e l y   i t   may  be  l e f t   in   t h e   n o r m a l   s e q u e n c e   of  t h e  

s c a l e   o f   f i f t h s   p o s i t i o n ,   w h i c h   of  c o u r s e   w i l l   be  B  f l a t   in   t h e   k e y  

of   C  on  t h e   p r i m a r y   s w i t c h .  



The  m u s i c i a n   can   now  p l a y   h i s   s o l o   n u m b e r   and   o p e r a t e  

t h e   u n m a n n e d   o r g a n   a t   l e a s t   to   t h e   e x t e n t   t h a t   s e v e n   of   t h e  

c h o r d s   a r e   p l a y a b l e .   W i t h   h i s   f o o t   p r o p e r l y   p o s i t i o n e d   in   t h e  

u n i t   as  shown  in  F i g u r e   1,  t h e   m u s i c i a n   c l o s e s   or   o p e n s   s w i t c h   1 

to  p l a y   c h o r d   C  when   r e q u i r e d   and   d o e s   so  by  r a i s i n g   or   l o w e r i n g  

h i s   h e e l .   C h o r d s   G  and  F  a r e   p l a y e d   by  m o v i n g   t h e   h e e l   p o r t i o n  

of   t he   f o o t   f r o m   s i d e   to   s i d e   w h e r e b y   to   c l o s e   s w i t c h e s   2  a n d  3 .  

C h o r d s   A  and  B  f l a t   a r e   p l a y e d   when  s w i t c h e s   5  and  7  a r e   c l o s e d   b y  

s i d e w a y s   m o v e m e n t   of   t h e   f o o t   n e a r   t h e   t o e .   I f   t h e   c h o r d s   D  a n d  

E  a r e   to  be  p l a y e d ,   t h e   m u s i c i a n   o p e r a t e s   t h e i r   s w i t c h e s   4  and   6  b y  

l i f t i n g   h i s   t o e   up  in   t h e   c a s e   of  s w i t c h   4  or   m o v i n g   i t   f o r w a r d  

in  t h e   c a s e   of   s w i t c h   6 .  

A s s u m i n g   now  t h a t   t h e   n e x t   n u m b e r   c a l l s   f o r   a n o t h e r  

s e q u e n c e   of  c h o r d s   n o t   more   t h a n   s e v e n   in   n u m b e r ,   and   t h a t   t h e  

m u s i c i a n   d e c i d e s   to   " k e y "   c h o r d   G  to   p r i m a r y   s w i t c h   1,  he  d o e s  

so  by  t u r n i n g   t h e   s e l e c t o r   s w i t c h   100  to  p l a c e   Sl  in  r e g i s t e r  

w i t h   c h o r d   G.  A u t o m a t i c a l l y   t h e   r e m a i n i n g   c h o r d   s w i t c h e s   2  t o  

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

c h o r d s   D,  C , - A ,   E,  B  a n d   F.  I t   f o l l o w s   t h a t ,   when  t h e   k n o b   1 0 7  

i s   t u r n e d   to  p l a c e   Sl  a p p e a r i n g   on  t h e   f l a n g e   107  in   r e g i s t e r  

w i t h   c h o r d   D  on  t h e   b a n d   118 ,   t h e n   c h o r d   D  i s   p l a y e d   by  c l o s i n g  

t h e   p r i m a r y   s w i t c h   1  and  t h e   r e m a i n i n g   s w i t c h e s   2  to--7  w i l l   p l a y  

c h o r d s   A,  G,  E,  B,  F  s h a r p   and  C  r e s p e c t i v e l y .  

C o n t r o l   u n i t   10  d e s c r i b e d   in  t h e   f o r e g o i n g   w i l l   a l l o w  

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

means   of  t h e   c h o r d   s w i t c h e s .   An  a c c o m p l i s h e d   m u s i c i a n   may  u s e  

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

m u s i c i a n s   may  u s e   f e w e r   c h o r d s .   Some,   f o r   e x a m p l e ,   may  u s e   o n l y  



t h r e e   c h o r d s   as  an  a c c o m p a n i m e n t   and  in   w h i c h   c a s e   t h e   c o n t r o l  

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

s w i t c h e s   in   a s s o c i a t i o n   w i t h   t h e   s i m p l e r   s e l e c t i o n   s w i t c h .   T h e  

c o n t r o l   u n i t ' 1 0   i s   p r e f e r a b l y   a  r e m o t e   c o n t r o l   u n i t ,   b u t   i f   d e s i r e d ,  

c an   o b v i o u s l y   be  i n c o r p o r a t e d   in   an  e l e c t r i c a l   m u s i c a l   i n s t r u m e n t ,  

f o r   e x a m p l e ,   an  o r g a n   h a v i n g   a u t o m a t i c   c h o r d i n g   c i r c u i t r y   i n c o r -  

p o r a t e d   t h e r e i n .   T h e r e   a r e   l e s s   c h o r d   s w i t c h e s   t h a n   c h o r d s   a v a i l -  

a b l e   on  t h e   o r g a n   b u t   t h e   u n i t   10  p e r m i t s   t h e   s e l e c t i o n   of   t h e  

c h o r d s   w h i c h   a r e   to   be  p l a y e d   in   a  p r e d e t e r m i n e d   s e q u e n c e   a c c o r d i n g  

to   t h e   a r r a n g e m e n t   o f   t h e   s w i t c h e s   in  t h e   u n i t .  

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

o f   f i f t h s   and   a r e   p r e d e t e r m i n e d   on  one   s e l e c t o r   s w i t c h   a l l o w i n g  

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

a r o u n d   t h e   f o o t   w h i c h   r e m a i n   t h e   s ame .   T h e r e   a r e   no  p e d a l s   to   c o n -  

f u s e   t h e   o p e r a t o r   and   as   any  m u s i c i a n   w e l l   k n o w s ,   t h e   b a s i c   t w o  

c h o r d   s t r u c t u r e   i s   a  s c a l e   of   f i f t h s .   The  s e l e c t o r   s w i t c h   i s   w i r e d  

b a s e d   on  t h e   s c a l e   o f   f i f t h s   and   t h e   o p e r a t o r   d o e s   n o t   h a v e   to   h a v e  

k n o w l e d g e   o f - t h e   s a m e  a s  i t   i s   a u t o m a t i c a l l y   a c h i e v e d   in   a l l   k e y s  

by  s i m p l y   d i a l i n g   t h e   b a s i c   key   on  t h e   s e l e c t o r   s w i t c h   and   t h e  

s w i t c h   d o e s   t h e   r e s t .   T h u s ,   a  r e l a t i v e l y   n o v i c e   m u s i c i a n   c a n  

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

as   a  p r o   w i t h o u t   y e a r s   o f   m u s i c a l   s t u d y .   The  s w i t c h e s   1  to   7 

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

t i v e   m i n o r   c h o r d   to   any   key   i s   a c t i v a t e d   by  t h e   same  s w i t c h ,  f o r  

e x a m p l e ,   s w i t c h   5  r e g a r d l e s s   of   key  and  t h e   o f f - c h o r d   i s   m o s t  

a l w a y s   s w i t c h   4.  Any  m u s i c i a n   can   t h u s   r e a d i l y   s e e   and   p l a y   e v e n  

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

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

p l a y i n g .   A l t h o u g h   t h e   b a s i c   m e l o d y   of  a  t u n e   m u s t   be  t h e   same  i n  



a l l   p e r f o r m a n c e s   t h e   p e r f o r m e r   may  n o t   be  a b l e   to   s i n g   o r   p l a y   i n  

t h e   key   f o r   w h i c h   the   m u s i c a l   s c o r e   has   b e e n   w r i t t e n   and  u s u a l l y  

c h o o s e s   a  key   more  s u i t e d   to   h i s   p a r t i c u l a r   v o i c e   or   e a s e   of  p l a y i n g  

a  t u n e .   The  m u s i c i a n   by  s i m p l y   s e l e c t i n g   and  t r y i n g   in  e a c h   k e y  

can   q u i c k l y   f i n d   t h e   e a s i e s t   key  m o s t   s u i t e d ,   up  o r   down  in  s o u n d ,  

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

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

s w i t c h .   The  m u s i c i a n   t h u s   a u t o m a t i c a l l y   knows   w h i c h   c h o r d s   t o  

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

The  gang   s e l e c t o r   s w i t c h   r e q u i r e s   t h e   m u s i c i a n   o n l y   a  

s e c o n d   to   s e l e c t   and  t h e n   p l a y   and  t h u s   can   q u i c k l y   and  e a s i l y  

s w i t c h   f r o m   one  n u m b e r   to   a n o t h e r ,   t a k i n g   l i t t l e   t i m e   b e t w e e n  

n u m b e r s   w h i c h   can   be  a n n o y i n g   to  t h e   a u d i e n c e   i f   t h e   m u s i c i a n   i s  

to   i n d i v i d u a l l y   s e t   a  n u m b e r   of   d i f f e r e n t   s w i t c h e s .  

S w i t c h   100  i s   a  m u l t i - p o s i t i o n   gang   s w i t c h ,   i . e . ,   a  

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

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

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

r e s u l t ,   f o r   e x a m p l e ,   a  s l i d i n g   s w i t c h   or   an  a r r a n g e m e n t   of  e l e c -  

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

In  t h e   f o r e g o i n g  a n d   as   i l l u s t r a t e d   in   F i g u r e   1,  o r g a n   12  

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

a  s e p a r a t e ,   r e a d i l y   p o r t a b l e   b o x - l i k e   u n i t   may  be  p r o v i d e d   i n c o r -  

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

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

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

c o m p l e t e   c h o r d   as  o p p o s e d   to   t h r e e   s w i t c h e s   r e q u i r e d   in   some  of   t h e  

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



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

of   an  e l e c t r i c a l   m u s i c a l   i n s t r u m e n t ,   f o r   e x a m p l e ,   an  e l e c t r o n i c  

o r g a n ,   h a v i n g   a u t o m a t i c   c h o r d   c i r c u i t r y   w i t h   "n"  n u m b e r   of   c h o r d s  

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

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

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

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

a n o t h e r   of   a  p l u r a l i t y   of  p o s i t i o n s   a n d   a r r a n g e d   so  as  t o  

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

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

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

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

t h e   r e s p e c t i v e   o n e s   of  t h e   d i f f e r e n t   c h o r d s   i n   t h e   p r e s e l e c t e d  

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

p o s i t i o n   g a n g   s w i t c h .  

2.  The  a p p a r a t u s   of  C l a i m   1  c h a r a c t e r i z e d   in   t h a t   t h e   c h o r d  

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

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

3.  The  a p p a r a t u s   of  C l a i m   1  c h a r a c t e r i z e d   in   t h a t   t h e   c h o r d  

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

4.  The  a p p a r a t u s   of  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  

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

s w i t c h   o p e r a b l e   by  t h e   h e e l   of   t h e : m u s i c i a n ' s   f o o t ,   t h e   r e m a i n i n g  

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

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

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

i r r e s p e c t i v e   of   t h e   key  s e l e c t e d   f o r   t h e   p r i m a r y   c h o r d   s w i t c h .  



5.  The  a p p a r a t u s   of   C l a i m   4  c h a r a c t e r i z e d   in   t h a t   t w o  

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

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

of  t h e   m u s i c i a n ' s   f o o t .  

6.  The  a p p a r a t u s   of   C l a i m   5  c h a r a c t e r i z e d   in   t h a t  

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

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

m u s i c i a n ' s   f o o t   a d j a c e n t   t h e   t o e   p o r t i o n .  

7.  The  a p p a r a t u s   of   C l a i m   6  c h a r a c t e r i z e d   in   t h a t   s t i l l  

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

o p e r a t i o n   by  f o r w a r d   and  u p w a r d   m o v e m e n t   of  t h e   t o e   of  t h e  

m u s i c i a n ' s   f o o t .  

8.  The  a p p a r a t u s   of   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  

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

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

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

of  t h e   c h o r d   s w i t c h e s .  

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

an  e l e c t r i c a l   m u s i c a l   i n s t r u m e n t   s u c h   as  an  e l e c t r o n i c   o r g a n  

h a v i n g   a u t o m a t i c   c h o r d   c i r c u i t r y ,   c h a r a c t e r i z e d   i n   t h a t   t h e r e  

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

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

r e l a t i v e   to   one  a n o t h e r   and  a r r a n g e d   to  be  o p e r a t e d   b y  

l i m i t e d   h o r i z o n t a l   and  v e r t i c a l   m o v e m e n t   of  t h e   m u s i c i a n ' s  



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

t h e   c h o r d s   a v a i l a b l e   in   t h e   c h o r d   s e c t i o n ,   in   t h a t   a  g a n g  

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

c h o r d   s w i t c h e s   to   t h e   c h o r d   s e c t i o n   in   a  d i f f e r e n t   p r e -  

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

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

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

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

s w i t c h .  

10 .   The  a p p a r a t u s   o f   C l a i m   9  c h a r a c t e r i z e d   in   t h a t   t h e  

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

11 .   The  a p p a r a t u s   of  C l a i m   9  c h a r a c t e r i z e d   in   t h a t   t h e r e  

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

s a i d   f o o t   s u p p o r t   u n i t .  

12.   The  a p p a r a t u s   o f   C l a i m   9  c h a r a c t e r i z e d   in   t h a t   t h e  

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

l a t e r a l   m o v e m e n t   of   t h e   m u s i c i a n ' s   f o o t ,   i n   t h a t   a t   l e a s t   o n e  

of   s a i d   s i d e   w a l l s   i s   a d j u s t a b l y   m o v a b l e   t o w a r d   and  away  f r o m  

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

of  s a i d   c h o r d   s w i t c h e s   a r e   m o u n t e d   on  s a i d   s i d e   w a l l s .  

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

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

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

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

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

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



one  a n o t h e r   on  s u c h   m o u n t i n g   m e a n s ,   in   t h a t   t h e r e   i s   a  g a n g ,  

m u l t i - p o s i t i o n   s e l e c t o r   s w i t c h   means   s w i t c h a b l e   f rom  one  t o  

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

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

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

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

g a n g   s w i t c h   to   t h e   a u t o m a t i c   c i r c u i t r y   of  t h e   m u s i c a l   i n s t r u m e n t  

so  as  to   p e r m i t   i n d i v i d u a l l y   a c t i v a t i n g   e a c h   of   t h e   r e s p e c t i v e  

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

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

s w i t c h .  

14.  The  a p p a r a t u s   of   C l a i m   13  c h a r a c t e r i z e d   in  t h a t   t h e r e  

a r e   a t   l e a s t   t h r e e   c h o r d   s w i t c h e s .  

15.  L  The  a p p a r a t u s   of   C l a i m   13  c h a r a c t e r i z e d   in   t h a t   " n "  

e q u a l s   12  w i t h   c h o r d s   1  t o   12  b e i n g   r e s p e c t i v e l y   C,  G,  D,  A,  E ,  

B,  F  s h a r p ,   C  s h a r p ,   A  f l a t ,   E  f l a t ,   B  f l a t   and  F,  and  in  t h a t  

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

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

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