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57 ABSTRACT 
In an electronic musical instrument equipped with a 
first keyboard for melody performance and a second 
keyboard for chord performance, operation of the first 
keyboard is detected directly or indirectly by a detec 
tor to produce a control or detection signal. Tone sig 
nals derived from the tone generators by operation of 
the second keyboard are branched to a gate which is 
enabled by the control signal so as to cause operation 
of both first and second keyboards to attain the pro 
duction of a third type of musical tones in addition to 
the ordinary melody and chord tones. Output tone sig 
nals from the gate may be supplied with a sustaining 
or percussive envelope and modulated in amplitude or 
frequency. 

16 Claims, 9 Drawing Figures 
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3,825,668 
ELECTRONIC MUSICAL INSTRUMENT CAPABLE 

1 

OF PROVIDING ATHIRD TYPE OF MUSICAL 
TONES BY OPERATION OFTWO KEYBOARDS IN 
ADDITION TO THE ORDINARY MELODY AND 

CHORD TONES 

This invention relates to an electronic musical instru 
ment and more particularly to an electronic musical in 
strument in which melody-tones control the manner in 
which chord tones are produced. 
An electronic musical instrument generally has a first 

or upper keyboard mainly for melody performance and 
a second or lower keyboard for chord performance. 
The upper keyboard is operated mainly by the right 
hand and the lower keyboard mainly by the left hand. 
In actual performance, however, the right hand is 
sometimes used in performing a melody through 
chords. Melody and chord performances on the upper 
keyboard alone demands a relatively advanced per 
formance skill. Accordingly, it is difficult for the begin 
ner to enjoy melody and chord performances by oper 
ating the upper keyboard alone. 

It is accordingly the object of this invention to pro 
vide an electronic musical instrument which, where 
chords are played by the left hand and also melody 
tones by the right hand, can control the production of 
chords in exact timing with the melody tones, thereby 
enabling even the beginner fully to enjoy various types 
of performance. 

sUMMARY OF THE INVENTION 
. According to an aspect of this invention, there is pro 
vided an electronic musical instrument which com 
prises an electronic musical instrument comprising a 
first keyboard provided with a plurality of keys and 
adapted mainly for melody performance; a second key 
board provided with a plurality of keys and adapted 
mainly for chord performance; a plurality of tone gen 
erators; a first keyer means connected to the tone gen 
erators for selectively deriving tone signals from the 
tone generators in response to key operation on the 
first keyboard; a second keyer means connected to the 
tone generators for selectively deriving the signals from 
the tone generators in response to key operation on the 
second keyboard; detection means for detecting the 
operation of the first keyboard to produce a control sig 
nal; and at least one gate means having input, output 
and control terminals, the input terminal of the gate 
means being connected to receive at least portion of 
output signals from the second keyer means, the con 
trol terminal of the gate means being connected to re 
ceive the control signal whereby the gate means is en 
abled in response to the control signal to conduct the 
input tone signal from the input terminal to the output 
terminal. Further, means is provided to convert the 
electrical signals into audio signals. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a block diagram of an electronic musical in 

strument according to an embodiment of this inven 
tion; " - - 

FIGS. 2A and 2B illustrate the envelopes of tone sig 
mals obtained from the gate of FIG. 1; 
FIGS. 3, 4 and 5 illustrate a concrete circuit arrange 

ments of the detector and gate of FIG.1; 
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2 
FIG. 6 is a block diagram of an electronic musical in 

strument according to another embodiment of the in 
vention; 
FIGS. 7 and 8 show the waveforms of signals by way 

of illustrating the operation of the electronic musical 
instrument of FIG. 6; and 
FIG. 9 is a modification of the embodiment of FIG. 

1. 

DETAILED DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

Referring to FIG.1, numeral 11 denotes tone genera 
tors, output tone signals from which are selectively fed 
to a first keyer 12 controlled by operation of a first key 
board 13 and to a second keyer 14 controlled by opera 
tion of a second keyboard 15. Tone signals delivered 
from the first keyer 12 are conducted through first tone 
coloring filters 16 to an amplifier 17 followed by a 
loudspeaker 18. Tone signals obtained from the second 
keyer 14 are supplied to the amplifier 17 through sec 
ond tone coloring filters 19. 
The above arrangement is the same as that of the 

prior art electronic musical instrument. In this inven 
tion, however, at least part of the output signals from 
the second keyer 14 is supplied to a gate 20, which nor 
mally remains nonconducting, but which becomes con 
ducting by operation of the first keyboard 13, i.e., upon 
receipt of a control signal from the later described de 
tector 21 for detecting tone signals derived from the 
first keyer 12 by operation of the first keyboard 13. 
Tone signals passing through the gate 20 are conducted 
to tone coloring filters 22, which may be designed to 
have different tone color characteristics from those of 
the first and second tone coloring filters 16 and 19. 
The electronic musical instrument of this invention. 

arranged as described above provides chord tones syn 
chronized with the rise of melody tones in addition to 
the ordinary melody and chord tones produced by 
operation of the first and second keyboards 13 and 15, 
respectively. Namely, this invention attains the genera 
tion of three different types of musical tones by key 
operation with two hands, enabling even a beginner to 
carry out a great variety of performances. 
The above-mentioned first and second keyboards 13 

and 15 respectively may be provided by combining an 
upper manual keyboard and lower manual keyboard, 
combining either of the upper and lower manual key 
boards and a pedal keyboard or combining the right 
and left sections of a single keyboard, in case an elec 
tronic musical instrument is only provided with such a 
single keyboard. The output of the gate 20 may be cou 
pled to both or either of the first and second tone color 
ing filters 16 and 19 instead of to the third tone color 
ing filter 22. 
While the second keyer 14 generally generates a plu 

rality oftone signals having different feet such as 4' and 
8', it is possible to supply the gate 20 with an output sig 
nal such as a 4' feet tone signal from the second keyer 
14 or with the same tone signals as those conducted to 
the second tone coloring filters 19. 
The gate 20 may be so arranged that while at least 

one key of the first keyboard 13 is operated, an output 
signal therefrom is controlled by the detector 21 to 
have a substaining envelope shown in FIG. 2A or a per 
cussive envelope illustrated in FIG. 2B which sharply 
rises and then attenuates. 



3 
Output signals from the gate 20 which bear a percus 

sive envelope provide chord tones which will impress 
the listener with a feeling of more distinct rhythm. 
FIG. 3 illustrates the circuit arrangement of the de 

tector 21 and gate 20 for directly detecting the opera 
tion of the first keyboard 13 and enabling the gate 20 
to produce an output tone signal having a percussive 
envelope indicated in FIG. 2B. This circuit arrange 
ment includes key switches S1, S2 ... for directly de 
tecting the operation of the first keyboard 13. Across 
a power source in series with the key switches S1, S2 
... are connected common resistors and trigger signal 
generating circuits T1, T2 ... each having a resistor R1 
and capacitor C1 connected in parallel with each other. 
A monostable multivibrator including a normally non 
conducting transistor Tri, a normally conducting tran 
sistor Tr2 and associated resistors and capacitors is 
triggered by a trigger signal supplied to the base of the 
transistor Tr1 by operation of the first keyboard 13, 
causing an output signal having a predetermined pulse 
width to be generated from the collector of the transis 
tor Tr2. An output signal from the monostable multivi 
brator is amplified which includes transistor by a buffer 
amplifier Tr3, and its associated resistors, an output 
from which in turn is differentiated by a differentiation 
circuit comprising a capacitor C2 and resistor R2. A 
diode D causes the differentiation circuit to produce 
only a positive going differentiated pulse having a per 
cussive envelope, the pulse being supplied to the gate 
of a field effect transistor Trá which along with its asso 
ciated resistors comprises the gate 20, to render the 
field effect transistor Tré conducting. The source of the 
field effect transistor TrA is supplied with an input tone 
signal from the second keyer 14. When the field effect 
transistor TrA is enabled, the tone signal is fed out from 
the drain thereof. A potentiometer P is provided to ad 
just the bias voltage of the gate of the field effect tran 
sistor Tra. Upon receipt of a gate bias voltage supplied 
by the potentiometer P, the field effect transistor Trá 
becomes nonconducting. When the voltage of a posi 
tive going pulse delivered from the aforesaid differenti 
ation circuit is added to the gate bias voltage, then the 
field effect transistor Trá is rendered conducting. The 
resistor R2 may comprise, as indicated in FIG. 3, a po 
tentiometer so as to adjust the level of a differentiated 
pulse. As is well known, the level of the voltage im 
pressed on the gate of the field effect transistor Tra 
controls the conductivity of a conduction path defined 
between the source and drain of the field effect transis 
tor Trá. Accordingly, the field effect transistor Tra 
whose gate is supplied with a control signal having a 
percussive envelope produces from its drain a tone sig 
nal having a percussive envelope shown in FIG. 2B. 
FIG. 4 illustrates the circuit arrangement of a detec 

tor 21 and gate 20, in which the output signal from the 
gate has a sustaining envelope as shown in FIG. 2A 
using tone signals derived from the first keyer 12 by 
operation of the first keyboard 13. Tone signals from 
the first keyer 12 are amplified by an amplifier includ 
ing a transistor TrS and its associated circuitry and then 
subjected to half-wave rectification by a transistorTró. 
A half-wave rectified output is smoothed by a lowpass 
filter comprising a capacitor C3 and resistor R3. A con 
trol signal thus smoothed is supplied via potentiometers 
to the gate of the field effect transistor Trá with the 
voltage of the control signal added to the gate bias volt 
age. 
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4. 
FIG.5 is the circuit arrangement of a detector 21 and 

gate 20, in which the output signal from the gate has a 
percussive envelope as shown in FIG. 2B using tone sig 
nals derived from the first keyer 12 by operation of the 
first keyboard 13. Tone signals from the first keyer 12 
are amplified by an amplifier including a transistor 7 
and its associated circuitry and further subjected to 
half-wave rectification by a transistor 8. A half-wave 
rectified output is smoothed by a capacitor C4 and am 
plified by an amplifier including a transistor 9. An out 
put from the transistor Tr9 is differentiated by the ca 
pacitor C5 and a variable resistor VR for adjusting the 
time constant and voltage level. A differentiated output 
is supplied to the gate of the field effect transistor Trá 
with the voltage of the output added to the gate bias 
voltage, causing a tone signal to be fed out from the 
drain of the field effect transistor TrA with the sustain 
ing envelope. 
The embodiment of FIG. 1 only allows a tone signal 

delivered from the gate 20 to have a sustaining or per 
cussive envelope. However, this process sometimes 
provides a monotonous musical effect. The embodi 
ment of FIG. 6 is intended to provide a variety of per 
formances by furnishing an output from the gate 20 
with tremolo, vibrato or other musical effects. In FIG. 
6, there are provided on the output side of tone color 
ing filters 22 a modulator 23 and an oscillator 24 for 
supplying a modulating signal to the modulator 23. The 
modulator 23 may comprise an amplitude modulator, 
frequency modulator or a known tone color modulator 
for producing, for example, a wow-wow effect. 
The embodiment of FIG. 6 includes a second gate 25, 

output signals from which are conducted through tone 
coloring filters 26 to the modulator 23. The first and 
second gates 20 and 25 may be designed to enable out 
put signals from the second keyer 14 to have percussive 
and sustaining envelopes respectively in response to a 
control signal from the detector 21. Since such ar 
rangements of gates 20 and 25 to provide percussive 
and sustaining envelopes are already known, a detailed 
description thereof is omitted. It is obviously possible 
to combine the embodiments of FIGS. 4 and 5 or FIGS. 
3 and 4 in supplying percussive and sustaining envel 
opes to tone signals. 

It is preferred that tone volume or stop switches 27 
and 28 be disposed on the outputsides of the first and 
second gates 20 and 25, respectively. When there is 
closed the stop switch 28 positioned on the outputside 
of the second gate 25 capable of imparting a sustaining 
envelope to an output therefrom, then the modulator 
23 is supplied with a tone signal having a percussive en 
velope shown in FIG. 7A. Where the modulator 23 
comprises an amplitude modulator, the modulator 23 
produces a tone signal furnished with a tremolo effect 

and 25 are mixed in an equal ratio through adjustment 
by the tone volume or stop switches, then the modula 
tor 23 is supplied with a tone signal having an envelope 
shown in FIG. 7B and generates a tone signal furnished 
with a tremolo effect represented by an envelope 
shown in FIG. 8B. 
As mentioned above, the embodiment of FIG. 6 pro 

duces a third type of musical tones furnished with spe 
cial musical effects in addition to the ordinary melody 
and harmonic tones, thereby providing a great variety 
of performance by the ordinary simple operation of an 
electronic musical instrument. 



FIG. 9 is a modification of the embodiment of FIG. 
1. A plurality of detectors 21A, 21B, 21C... are pro 
vided so as to match a plurality of compasses of the first 
keyboard 13. Further, a plurality of gates 20A, 20B, 
20C. are arranged to correspond to the plural detec 
tors 21A, 21B, 21C... . 
The first keyboard 13 may be separated into a plural 

ity of one octave divisions, such as C1 to B1, C2 to B2, 
C3 to B3.... Where any of the keys included in the di 
vision C1 to B1 is operated, the detector 21A generates 
a detection signal. By operation of the second keyboard 
15there are derived from the second keyer 14 tone sig 
nals having different feet tone signals, for example, 16', 
8', 4' ... 1', which are supplied to the gates 20A, 20B, 
120C ... respectively. - ... . . . . . . -- 

"Now let it be assumed that a chord including the 
notes C1, E1 and G1 are played on the second key 
board 15 and a key corresponding to note C2 is de 
pressed on the first keyboard 13. Then the detector 
21B produces a detection signal to actuate the gate 
20B, thereby supplying the third tone coloring filters 22 
with 8' tone signals corresponding to the notes C1, E1 
and G1. Where, in this case, the key of the note C3 is 
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depressed on he first keyboard 13 while the aforesaid 
chord represented by the notes C1, E1 and G1 is per 
formed, then the detector 21C generates a detection 
signal to actuate the gate 200, thereby the third zone 

25 

coloring filters 22 with 4 tone signals corresponding to 
the aforesaid notes C1, E1 and G1. 
The embodiment of FIG. 9 enables a third type of 

musical tones to be produced by operation of the sec 
ond keyboard 15 in exact timing with that of the first 
keyboard 13 and with pitches corresponding to those 

30 

obtained on said keyboard 13. If, therefore, a proper 
selection is made of the levels and colors of the third 
type of musical tones as well as the envelope character 
istics of the gates, then a great variety of performance 
will be attained by operating the first and second key 
boards. 13 and 15 alone. Particularly, the third type of 

35 

musical tones have their frequency varied with the 
compass played on the first keyboard 13, producing 
very musically effective chord tones. 
What is claimed is: , , , . 
1. An electronic musical instrument comprising: 
a first keyboard means provided with a plurality of 
keys; 

a second keyboard means provided with a plurality of 
keys; 

a plurality of tone generators; . 
a first keyer means coupled to said first keyboard 
means and to said tone generators for selectively 
deriving tone signals from said tone generators in 
response to key operation on said first keyboard; 

a second keyer means coupled to said second key 
board means and to said tone generators for selec 
tively deriving tone signals from said tone genera 

45 
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tors in response to key operation on said second 
keyboard; , 

detection means coupled to said first keyboard 
means for detecting the operation of said first key 
board to produce a control signal; 

at least one gate means having input, output and con 
trol terminals, said input terminal of said gate 
means being coupled to said second keyer means 
to receive at least a portion of output tone signals 
from said second keyer means, said control termi 
nal of said gate means being coupled to said detec 
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tion means to receive said control signal whereby 
said gate means is enabled in response to said con 
trol signal to conduct the input tone signal from 
said input terminal of said gate means to said out 
put terminal of said gate means; and 

means coupled to the outputs of said gate means and 
to the outputs of said first and second keyer means 
for producing an audio signal corresponding to the 
electrical signals fed thereto. 

2. An electronic musical instrument according to 
claim 1 wherein: 
said detection means produces said control signal 
with a percussive envelope; and 

said gate means includes a field effect transistor hav 
ing a drain and a source defining a conduction path 
therebetween and a gate receiving said control sig 
nal. 

3. An electronic musical instrument according to 
claim 1 wherein: 
said detection means produces said control signal 
with a sustaining envelope and 

said gate means includes a field effect transistor hav 
ing a drain and a source defining a conduction path 
therebetween and a gate receiving said control sig 
nal. 

4. An electronic musical instrument according to 
claim 1 wherein said detection means includes: 
a plurality of key switches actuated by operation of 

said keys of said first keyboard; 
a plurality of trigger signal generator means coupled 

to said key switches for producing a trigger signal 
when at least one key switch is actuated; 

means coupled to said trigger signal generator means 
for producing a pulse signal having a predeter 
mined pulse width in response to said trigger signal; 
and 

means coupled to said pulse signal generator means 
for differentiating said pulse signal to generate said 
control signal having a percussive envelope. 

5. An electronic musical instrument according to 
claim 1 wherein said detection means includes: 
means for amplifying output signals from said first 
keyer means; and 

a rectifying circuit for rectifying the output signals 
from said amplifying means to produce a control 
signal having a sustaining envelope. 

6. An electronic musical instrument according to 
claim 1 wherein said detection means includes: 
means for amplifying output signals from said first 
keyer means; 

means coupled to said amplifying means for rectify 
ing output signals from said amplifying means; and 

a differentiation circuit coupled to said rectifying 
means for differentiating an output signal from said 
rectifying means to generate a control signal having 
a percussive envelope. 

7. An electronic musical instrument according to 
claim 1 further comprising means connected to receive 
an output signal from said gate means for modulating 
said gate means output signal. 

8. An electronic musical instrument according to 
claim 1 wherein said gate means includes at least a first 
and a second gate circuit, said first gate circuit impart 
ing a percussive envelope to an output signal from said 
second keyer means in response to said control signal 
from said detection means, and said second gate circuit 
imparting a sustaining envelope to said output signal 
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from said second keyer means in response to said con 
... ' trol signal from said detection means. 

9. An electronic musical instrument according to 
claim 8 further comprising means coupled to receive 
output signals from said first and second gate circuits 
for modulating said output signals. 

10. An electronic musical instrument according to 
claim 9 further comprising: 
a first stop switch coupled between said modulating 
means and said first gate circuit and a second stop 
switch coupled between said modulating means 
and said second gate circuit. 

11. An electronic musical instrument according to 
claim 1 wherein: 

said detection means comprises a plurality of detec 
tion units so arranged as to match a plurality of 
compasses of said first keyboard; 

said gate means includes a plurality of gate circuits so 
provided as to correspond to said plural detection 
units, and 

said second keyer means has a plurality of outputs for 
coupling out tone signals having different feet, said 
plurality of outputs being connected to the input 
terminals of respective ones of said plurality of gate 
circuits. 

12. An electronic musical instrument according to 

40 
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8 
claim 11 wherein said first keyboard is separated into 
a plurality of one-octave compasses. 

13. An electronic musical instrument according to 
claim 1 wherein output signals from the first and sec 
ond keyer means and gate means are coupled to first, 
second and third tone coloring filters means respec 
tively. 

14. An electronic musical instrument according to 
claim 9 further comprising: 
a first volume control means coupled between said 
modulating means and said first gate circuit and a 
second volume control means coupled between 
said modulating means and said second gate cir 
Cult. 

15. An electronic musical instrument according to 
claim 1 wherein said first keyboard is adapted for mel 
ody performance and said second keyboard is adapted 
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for chord performance. 
16. An electronic musical instrument according to 

claim 1 wherein said detection means is coupled to said 
first keyboard means through said first keyer means, 
said detection means detecting operation of said first 
keyboard means by detecting outputs from said first 
keyer means. 
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