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57 ABSTRACT 

An electronic musical instrument having at least two 
keyboards which are intercoupled in such a manner 
that the signals on the bus-bars of a keyboard are ap 
plied with controllable volume to the bus-bars as 
sociated with the same foot pitches of another 
keyboard. 

2 Claims, 2 Drawing Figures 
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ELECTRONIC MUSICAL INSTRUMENT 
PROVIDED WITH WARIABLE COUPLING OF THE 

KEYBOARDS 

The invention relates to an electronic musical instru 
ment having at least two keyboards in which the vari 
oustones are applied by means of key switches to bus 
bars which each correspond to a foot pitch and each 
are connected to a suitable amplifier, while the bus 
bars of the same foot pitches of different keyboards 
may be connected to one another by means of switches. 

In such instruments having, for example, three 
keyboards, i.e. two manuals and one pedal, the stops of 
the two manuals may be coupled with one another or 
the stops of one of the manuals may be coupled with 
those of the pedal or the stops of the two manuals and 
of the pedal may be coupled with one another, so that 
by this coupling they may be switched on at the same 
time on each of the coupled keyboards, with the result 
that the timbre of the first manual is the same as that of 
the second manual when these manuals are coupled 
with one another, i.e. the timbres of the stops of the 

10 

15 

20 

first manual are available on the second manual also 
and vice versa. 

In these instruments it frequently is desirable for the 
volume of the one keyboard to be variable relative to 
that of the other keyboards for each foot pitch. 
According to the invention, for this purpose a con 

trol device is connected between at least part of the 
bus-bars of at least one keyboard and the switches. 

Obviously, such a control may be effected in steps or 
continuously. 

In a further embodiment of an instrument according 
to the invention, further switches are connected 
between the bus-bars and the associated amplifiers of 
at least one keyboard, so that the bus-bars may be 
disconnected from the amplifiers, the inputs of the am 
plifiers being connected to the outputs of the switches 
of at least one other keyboard. 

This enables the groups of stops of the various 
keyboards to be assigned at will to one of the other 
keyboards so that, for example, in a musical instrument 
having two manuals and one pedal the first manual can 
be coupled with the second manual while the stop 
groups of the first manual may be separated from this 
manual and assigned to the pedal. 
Embodiments of the invention will now be described, 

by way of example, with reference to the accompany 
ing diagrammatic drawings, in which: 

FIG. 1 is a block-schematic circuit diagram of an in 
strument provided with three couplings, and 

FIG. 2 is a block-schematic circuit diagram of an in 
strument provided with three couplings and with the 
possibility of separating the keyboards from their 
groups of stops. 

Referring now to FIG. 1, there is shown a circuit dia 
gram according to the invention of an electronic musi 
cal instrument having three keyboards, i.e. two 
manuals, a and b and a pedal c. The various tones 
produced by generators G, ... Gs are applied by means 
of key switches 1 to bus-bars 2,2%, 4, and 8 of the first 
manual a, to bus-bars 2', 4', and 8' of the second 
manual band to bus-bars 2', 4', 8', and 16' of the 
pedal c, the reference numerals simultaneously denot 
ing the foot pitches. Each of the bus-bars is connected 
to the input of an amplifier V. . . . V, with each of 
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2 
which a group of stops may be associated. The bus-bars 
2, 4, and 8 of the first manual a may be connected to 
the bus-bars of the same foot pitches 2', 4', and 8" 
respectively of the second manual b by means of a 
switch S. Similarly, the bus-bars 2',4', and 8' of the 
pedal c may be connected at will either to the bus-bars 
2, 4, and 8, respectively, of the first manual a or to the 
bus-bars 2', 4', and 8', respectively, of the second 
manual b by means of a switch S. Thus, the timbres 
selected on the various coupled keyboards are 
reproduced together on each keyboard when a key is 
depressed. However, frequently it is desirable to vary 
the volumes of the various foot pitches of the coupled 
keyboards with respect to one another. This is effected 
in that between each of the bus-bars 2, 4, and 8; 2',4', 
and 8'; 2', 4', and 8'; and the switches S and S2, 
respectively, there is connected a control device 12, 
14, and 18; 12", 14", and 18'; and 12', 14'', and 18'; 
respectively. These control devices may be simple con 
tinuous voltage controllers, but obviously a stepped 
control is possible as well. Also, control devices of any 
suitable type, for example photosensitive or capacitive 
devices, may be used. 

FIG. 2 is a block-schematic circuit diagram of an in 
strument in which the bus-bars of a keyboard may be 
separated from the associated amplifier, the connec 
tions being shown for one of the foot pitches (8 foot) 
only, because the circuitry is the same for any foot 
pitch. 
A generator G, is connected to the associated key 

switches 1 of each of the keyboards a, b and c, the 
signals generated when the relevant key is depressed 
being applied to the bus-bars 8, 8", and 8' of the 
keyboards a, b, and c, respectively. Each bus-bar 8, 8", 
and 8' is connected through a control device 18, 18', 
and 18' to a switch S1, S', and Siu', respectively, 
each switch having four positions and two contacts 11 
and 12, 11" and 12", 11' and 12', respectively. 
Furthermore, switches S1, S', and S1' are provided 
between the bus-bars 8, 8", and 8' and the associated 
amplifiers V, V', and V', respectively, so that the bus 
bars can be separated from the amplifiers. 
The input of each amplifier V, V', and V' is con 

nected not only to the further switch S2, S', and Sa', 
respectively, but also to contacts 11" and 11'; 11 and 
12'; 12 and 12"; respectively of the switches S." and 
S1'; S1 and S'; S1 and S' connected to keyboards 
b and c; a and c, a and b; respectively. 
The switches S1, S', and S' are open in their first 

positions: they connect the control devices 18, 18", and 
18" to the contacts 11, 11", and 11", respectively in 
their second positions, to the contacts 11 and 12; 11 
and 12"; 11' and 12'; respectively in their third posi 
tions, and to the contacts 12, 12", and 12' respectively 
in their fourth positions. 
When the further switches S2, S', and S1' are 

closed and the switches S1, S' and S' are in their 
first positions, i.e. when the latter switches are open, 
each keyboard is normally connected to the associated amplifier. 

If, now, the switch S is moved to the second posi 
tion, so that the contact 11 is closed, the keyboard a is 
coupled with the keyboard b. If the switch S is moved 
to the third position, the keyboard a is coupled with the 
keyboards b and c. If the switch S is moved to the 
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fourth position, the keyboard a is coupled with the 
keyboard c. The same applies, with due alterations, to 
each of the switches S and S'. 

If the switches S and S" are in their second posi 
tions and the further switches S and S" are open, the 5 
keyboard a is coupled with the amplifier V" and the 
keyboard b is coupled with the amplifier V, i.e. the 
groups of stops of the two keyboards a and b are in 
terchanged. Alternatively, the stop group of a 
keyboard, for example a, may be used as a free com- 10 
bination for either of the other keyboards b or c, for ex 
ample c, while retaining the possibility of playing on the 
keyboard a by opening the further switch S, moving 
the switch S1 to the second position with the contact 
11 closed, so that the keyboard a is coupled with the 15 
keyboard b, and moving the switch S' to the second 
position with the contact S' closed. Thus the stop 
group of the keyboard a is connected, together with the 
stop group of the keyboard c, to the keyboard c. If the 
further switch S.' also is open, only the stop group of 20 
the keyboard a is coupled with the keyboard c. 

In practice the switches of the various foot pitches of 
a keyboard are intercoupled, so that when, for exam 
ple, the switch S is operated all the foot pitches are 
simultaneously changed over in the same manner. 25 

Obviously, it is not absolutely necessary for all the 
keyboards to be arranged to be intercoupled, so that 
part of the switches may be dispensed with, whilst in an 
instrument having more than three keyboards a greater 
number of switches is required if all the keyboards are 30 
to be intercoupled at will. 
The term 'switches' used hereinbefore is to be un 

derstood to include any type of mechanical and elec 
tronic switches. 
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4 
What is claimed is: 
1. An electronic musical instrument, comprising: 
A. at least two keyboards each containing a plurality 

of bus-bars in which various tones are respectively 
applied thereto, some of said bus-bars in each of 
said keyboards having a foot pitch which is the 
same as a corresponding bus-bar in the other of 
said keyboards; 

B. a plurality of amplifiers, each amplifier respective 
ly coupled to a corresponding bus-bar in at least 
one of said keyboards; 

C. a plurality of tone generators each respectively 
supplying an individual bus-bar in each of said 
keyboards through key switches associated with 
individual bus-bars in each of said keyboards; 

D. switches interposed between and connecting bus 
bars of the same foot pitch in each of said 
keyboards; and 

E. control means connected between at least several 
of the bus-bars of at least one keyboard and each 
of said switches interposed between said bus-bars 
of the same foot pitch in each of said keyboards for 
varying volume of said foot pitch in said keyboard 
with respect to the foot pitch in the other of said 
keyboards. 

2. The electronic musical instrument of claim 1, 
further comprising additional switches connected 
between said amplifiers and their corresponding bus 
bars of at least several keyboards for separating said 
bus-bars from said amplifiers, and wherein said am 
plifiers associated with one keyboard have inputs that 
are connected to outputs of the additional switches as 
sociated with another keyboard. 
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