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1 
ELECTRONIC MUSICAL INSTRUMENT 

DETAILED EXPLANATION OF INVENTION 
1. Field of Invention 
This invention relates to an electronic musical instru 

ments and, more particularly, to instruments including 
key switches and tablet switch relation circuits and the 
like. 

2. Background 
The Applicant has previously proposed an electronic 

musical instrument in which a multiplex counter circuit 
is provided at its outputside with a preset circuit com 
prising, for example, an AND matrix circuit, a reset cir 
cuit comprising, for example, an OR matrix circuit and 
a key or tablet switch circuit comprising, for example, 
an AND matrix circuit, the output terminals of these 
circuits being connected to a pulse selective circuit 
comprising, for example, a combination of an AND cir 
cuit, an OR circuit and other related circuits a plurality 
of gate circuits being provided on the outputside of the 
pulse selective circuit, so that by closing any of the key 
or tablet switches, a corresponding one of the gate cir 
cuits is opened for allowing a sound signal to pass 
therethrough and, by means of a pulse signal from the 
aforementioned reset circuit caused by opening of said 
switch, the gate circuit is closed for preventing the 
sound signal from passing therethrough. For further de 
tails, reference may be made to U.S. Pat. application 
No. 215,055 filed Jan. 3, 1972. 

SUMMARY OF INVENTION 

An object of the present invention is to simplify the 
wiring of the key or tablet switch relation circuit in the 
above-described kind of electronic musical instrument. 

The invention is characterized in that first and sec 
ond multiplex counter circuits arranged to be driven 
synchronously by a single common oscillator are pro 
vided on their output sides with first and second matrix 
circuits having a plurality of output terminals for taking 
out pulse signals in successively delayed relationship. 
The output terminals of the first matrix circuit are con 
nected to a single common output terminal through a 
key switch or tablet switch or other like switch circuit. 
This common output terminal and the output terminals 
of the second matrix circuit are connected to a pulse 
selective circuit, and there are provided on the output 
side thereof a plurality of gate circuits corresponding to 
the key switch or tablet switch and interposed in a cir 
cuit connected between the output terminals of a sound 
source oscillator and a speaker through an amplifier. 
Embodiments of this invention will next be explained 

with reference to the accompanying drawings in which: 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a circuit diagram showing one embodiment 

of this invention; 
FIG. 2 is a diagram showing wave forms at different 

portions of the circuit of FIG. 1; 
FIG. 3 is a diagram showing wave forms for explain 

ing the operation of the circuit of FIG. 1; 
FIGS. 4 to 6 are respective circuit diagrams showing 

different embodiments. 

DETAILED DESCRIPTION 
FIG. 1 shows an embodiment in which the invention 
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2 
is applied to a key circuit. In FIG. 1, sections 1 and 2 
are first and second multiplex counter circuits driven 
by an oscillator 3. Circuits 1 and 2 respectively com 
prise three binary circuits 1a, 1b and 1c and 2a, 2b and 
2c. It is arranged that the pulse signals shown in FIG. 
2 (I) may be obtained at their output terminals A1, A1, . 
B B, C C1, and A2 A2, B B, C C2. 

Circuits 4 and 5 are first and second matrix circuits 
each comprising AND circuits consisting of the various 
diodes and resistors. These matrix circuits 4 and 5 are 
respectively connected to the output terminals Al A, 
B, B, C, C, and A, A, B, B, C, C, of the first and 
second multiplex counter circuits 1 and 2. It is thus ar 
ranged that pulse signals delayed successively as shown 
in FIG. 2 (II) and FIG. 2 (III may be obtained at respec 
tive terminals 6-1 . . . 6-7 and 7-1 . . . 7-7. 
Elements 8-1 ... 8-7 are key switches arranged to be 

closed by the pushing of keys and are connected to the 
output terminals 6-1 . . . 6-7. The output-terminals of 
these switches are connected to a common conductor 
9. This conductor 9, a conductor 11 branching there 
from through a NOT circuit 10, and the output termi 
nals 7-1 ... 7-7 are connected to a pulse selective cir 
cuit 12. 
The pulse selective circuit 12 comprises flip-flop cir 

cuits FF, ... FF, provided on its output side. AND gate 
circuits 13-1 ... 13-7 are connected to the setting ter 
minals of these flip-flops. AND gate circuits 14-1 . . . 
14-7 are connected to the resetting terminals thereof. 

The output terminals 7-1 ... 7-7 of the second matrix 
circuit 5 are connected to input terminals of the corre 
sponding AND gate circuits 13-1 ... 13-7 and 14-1. 
... 14-7, respectively. The conductor 9 is connected to 
input terminals of the AND gate circuits 13-1 ... 13-7. 
The conductor 11 is connected to input terminals o 
the AND gate circuits 14-1 .... 14-7. 
Gate circuits 15-1 . . . 15-7 are connected to the out 

put terminals of the flip-flop circuits FF, ... FF. Upon 
opening of any of the gate circuits 15-1 . . . 15-7, a 
sound signal generated by a sound source signal oscilla 
tor 18 is allowed to pass and is sent to a speaker 17 
through an amplifier 16. 
Erroneous operation in the pulse selective circuit 12 

may be caused if the binary circuits 1a, 1b and 1c and 
2a, 2b and 2c constituting the first and second multi 
plex counter circuits 1 and 2 do not perform a com 
pletely synchronous operation. Accordingly, it is ar 
ranged that the output terminals A, B, and C. of the 
binary circuits 2a, 2b and 2c constituting the second 
multiplex counter circuit 2 are connected to a conduc 
tor 21, one end of which is connected to a voltage 
source 20 for the second matrix circuit 5 through a re 
sistance 19 and through respective diodes 22 so as to 
form an AND circuit. The other end of the conductor 
21 is connected to the input sides of the binary circuits 
1a, 1b and 1c constituting the first multiplex counter 
circuit 1 so that a a reset signal can be sent thereto. 
Thus, a pulse signal which is the eighth output of the 
second matrix circuit 5 as shown in FIG. 2 (IV) is ob 
tained on the conductor 21, and the first multiplex 
counter circuit 1 is reset at the time t in FIG. 2 (II) and 
is thus prepared for the next arriving first pulse. It 
serves as a reset signal for synchronizing the first and 
second multiplex counter circuits when they are not 
synchronized as may occur expecially when the electric 
source is put on. 



3,794,747 
3 

Elements 23 are electric source terminals for the first 
multiplex counter circuit 1 and the first matrix circuit 
4. If the first multiplex counter circuit 1 and the first 
matrix circuit 4 are provided in a music organ body and 
the remaining sections are separately provided, the 
organ body section and the remaining sections are in 
terconnected by only five conductors. These include a 
conductor 24 connected between the oscillator 3 and 
the first multiplex counter circuit 1, the conductor 21 
for the resetting signal, the conductor 9 connecting the 
outputsides of the key switches 8-1 ... 8-7 in common, 
and the conductors 23 for the voltage source. 
The operation of the above circuits will next be ex 

plained as follows: 
if any one of the keys is pushed and, for example, the 

second one 8-2 of the key switches 8-1 ... 8-7 is closed, 
the second order pulse signal in FIG. 2(II) (see also 
FIG. 3 (a)) is supplied to the AND gate circuits 13-1 
... 13-7 through the conductor 9 and at the same time 
the second order AND gate circuit 13-2 is supplied 
with the second order pulse signal in FIG. 2(III) (see 
also FIG.3(b)) from the second terminal 7-2 of the sec 
ond matrix circuit 5. Thus, an output signal as shown 
in FIG. 3(c) is obtained on the output side of the sec 
ond order AND gate circuit 13-2, and the second order 
flip-flop circuit FF on the outputside thereof is set for 
generating an output signal as shown in FIG.3(e). The 
gate circuit 15-2 is opened and a sound signal from the 
sound source signal oscillator 18 as shown in FIG. 3(f) 
is allowed to pass therethrough. The speaker 17 is 
driven thereby through the amplifier 16. 

If the key is released the switch 8-2 is opened, and 
thus by a "1" signal obtained on the output side of the 
NOT circuit 10 and a pulse signal (FIG.3(b)) obtained 
on the second output terminal 7-2 side of the second 
matrix circuit 5, a signal "1" is obtained on the output 
terminal side of the AND gate circuit 14-2. The second 
order flip-flop circuit FF, is thus reset and the gate cir 
cuit 15-2 is closed whereby the sound signal as shown 
in FIG. 3(f) is blocked from passing therethrough. 
The above is the case where the number of the keys 

is seven. If, in this case, it is considered that the time 
interval between two sounds which cannot be recog 
nized by hearing is 8 msec., it is required that eight or 
more pulses be generated during the 8 msec. Accord 
ingly, the frequency generated in the oscillator 3 may 
be enough if above 500 Hz. As for the oscillator 3, the 
sound source signal oscillator 18 (8.186 Hz) including 
a frequency divider circuit can be utilized. 
FIG. 4 shows an embodiment in which the invention 

is applied to a tone forming circuit. The first and sec 
ond multiplex counter circuits 1 and 2 of FIG. 1 or 
other first and second multiplex counter circuits (not 
shown) are provided at their output terminals A, A, B1 
B, and A, A, B, B, with first and second matrix cir 
cuits 25 and 26 connected thereto. Output terminals 
25-1 ... 25-3 of the first matrix circuit 25 are provided 
with tone selective switches 27-1 ... 27-3, instead of 
the key switches in FIG. 1. A branches conductor 28 
connects the switches in common and a conductor 30 
branches therefrom through a NOT circuit 29. Output 
terminals 26-1 ... 26-3 of the second matrix circuit 26 
are connected to a pulse selective circuit 32. Gate cir 
cuits 33-1 ... 33-3 corresponding to the tone selective 
switches 27-1 ... 27-3 are provided on the outputside 
thereof. These gate circuits 33-1 . . . 33-3 and tone 

10 

15 

4. 
thereto are interposed in the circuit connecting the 
sound source signal oscillator 18 and the speaker 17 
through the gate circuits 15 . . . 15-7 and the amplifier 
16. 
The first and second multiplex counter circuits con 

nected to the inputsides of the first and second matrix 
circuits 25 and 26, respectively, are arranged to be op 
erated synchronously in the same manner as in the case 
of FIG. 1, so that synchronized pulse signals are gener 
ated in successively delayed relationsip at the output 
terminals 25-1 ... 25-3 and 26-1. . . 26-3 of the first 
and second matrix circuits 25 and 26. 

If any of the tone selective switches 27-1. . . 27-3 is 
closed, in almost the same manner as in the case of 
FIG. 1, the corresponding one of the gate circuits 33-1 
... 33-3 is opened and a sound signal passed through 
any of the key switches 8-1 . . . 8-7 is allowed to pass 
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forming circuits 34-1 . . . 34-3 connected in series 

through the opened one of the gate circuits 33-1 . . . 
33-2 and the corresponding one of the tone forming 
circuits 34-1 ... 34-3, whereby the signal is formed into 
a desired tone wave form. Thus a sound having a de 
sired quality of tone is heard from the speaker 17. 

If the closed one of the tone selective switches 27 
. . . 27-3 is then opened, in almost the same manner as 
in the case of FIG. 1, the corresponding one of the gate 
circuits 33-1 ... 33-3 is closed and the tone signal is 
blocked from passing therethrough. 
FIG. 1 shows the case where the conductor 11 is 

branched from the conductor 9 through the NOT cir 
cuit 10, so that there may be obtained a signal for clos 
ing of the gate circuits 15-1 ... 15-7, that is by the gen 
eration of a reset signal. 
FIG. 5 shown an embodiment where the NOT circuit 

10 of FIG. 1 is removed, and key switches 8-1 ... 8-7 
each is formed as a changeover switch having an ordi 
narily closed contact and an ordinarily opened contact. 
All the ordinarily closed contacts and all the ordinarily 
opened contacts are connected in common with the re 
spective conductors 9 and 11' so that a signal for set 
ting is obtained on the conductor 9' and a signal for re 
setting is obtained on the conductor 11'. Except for 
this, the embodiment of FIG. 5 is the same as that of 
FIG. 1. 
FIG. 6 shows an embodiment in which the second 

matrix circuit 5 on the output side of the second multi 
plex counter circuit 2 is provided with a third matrix 
circuit 35 arranged to generate negative pulse signals 
in successively delayed relationship on its output termi 
nals 35-1 ... 35-7. The outputsides of the key switches 
8-1 ... 8-7 are connected to an OR circuit 36 leading 
out a signal common conductor 9' for set signals, and 
the output terminals 35-1 . . . 35-7 and the AND cir 
cuits 13-1 ... 13-7, to which the conductor 9' and the 
output terminals 7-1 ... 7-7 of the second matrix cir 
cuit 5 are connected to OR circuits 14-1 ... 14'-7 con 
nected to the terminals for the resetting of the flip-flop 
circuits FF, ... FF, of the pulse selective circuit 12, so 
that the flip-flop circuits FF, ... FF are not reset by. 
a positive signal supplied thereto through the key 
switches 8-1 ... 8-7 but the same are reset by being 
given a negative pulse from the output terminals 35-1 
... 35-7 of the third matrix circuits 35 and thereby the 
gate circuits 15-1 . . . 15-7 are closed. 
Thus, according to this invention, first and second 

multiplex counter circuits are provided on the input 
sides of the first and second matrix circuits, and those 
counter circuits are arranged to be driven synchro 
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nously by a single common oscillator, so that when the 
first matrix circuit including the key switches or the 
tone selective switches and the first multiplex counter 
circuit are provided in a musical organ body and the re 
maining sections, that is, the second multiplex counter 
circuit, the second matrix circuit, the pulse selective 
circuit and others are provided separately therefrom, 
the number of the conductors interconnecting those 
sections and the organ body is small and the wiring 
thereof becomes extremely simple. Because a sound 
signal does not pass through these conductors but 
rather only a control signal passes therethrough, the 
signal-noise ratio becomes small. 
What is claimed is: 
1. An electronic musical instrument comprising an 

oscillator, first and second multiplex counter circuits 
synchronously driven in common by said oscillator, 
first and second matrix circuits coupled respectively to 
said counter circuits for producing respective se 
quences of pulses, a common conductor, said matrix 
circuits including a plurality of output terminals, 
switches connecting the output terminals of said first 
matrix circuit to said conductor for selectively transfer 
ring signals from said first matrix circuit to said conduc 
tor, a pulse selective circuit coupled to said conductor 
and to the output terminals of said second matrix cir 
cuit, sound means, a speaker and gating means coupled 
between said sound means and speaker and being cou 
pled to and controlled by said pulse selective circuit, 
said pulse selective circuit responding to signals on said 
conductor and from said second matrix circuit to con 
trol said gating means. 

2. An instrument as claimed in claim 1 wherein said 
sound means produces outputs of different frequencies. 

3. An instrument as claimed in claim 1 wherein said 
sound means produces outputs for generating different 
tones. 

4. An instrument as claimed in claim 2 wherein said 
sound means produces outputs for generating different 
tones. 

5. An instrument as claimed in claim 1, said pulse se 

10 

6 
ductor and reset terminals of the flip flops of the pulse 
selective circuit to reset the said flip flops. 

6. An instrument as claimed in claim 1 comprising an 
OR gate connecting the switches to said common con 
ductor and via the common conductor to said pulsese 
lective circuit. 

7. An instrument as claimed in claim 1 comprising a 
third matrix associated with the second matrix and cou 
pled to the pulse selective circuit to reset the latter. 

8. An instrument as claimed in claim 1, said pulsese 
lective circuit including flip flops including set and 
reset terminals and wherein said instrument further 
comprises a third matrix associated with the second 
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flip flops. 

matrix and coupled to said counter circuits and cou 
pled to the reset terminals of the flip flops of the pulse 
selective circuit to reset said flip flops. 

9. An electronic musical instrument comprising an 
oscillator, first and second multiplex counter circuits 
synchronously driven in common by said oscillator, 
first and second matrix circuits coupled respectively to 
said counter circuits for producing respective se 
quences of pulses, first and second common conduc 
tors, said matrix circuits including a plurality of output 
terminals, switches connecting the output terminals of 
said first matrix circuit to said conductors for selec 
tively transferring signals from said first matrix circuit 
to said conductors, a pulse selective circuit coupled to 
said conductors and to the output terminals of said sec 
ond matrix circuit, sound means, a speaker and gating 
means coupled between said sound means and speaker 
and being coupled to and controlled by said pulsese 
lective circuit, said pulse selective circuit responding to 
signals on said conductors and from said second matrix 
circuit to control said gating means, said pulse selective 
circuit including flip flops including set and reset termi 
nals and said switches including first output terminals 
connected to said first conductor, second output termi 
nals, and switch blades selectively connecting said first 
or second output terminals to said first matrix circuit, 
said second conductor being connected between said 
second output terminals and the reset terminals of the 
flip flops of the pulse selective circuit to reset the said 

k . . k >k. k. k. 


