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ELECTRONIC MUSICAL INSTRUMENT WITH 
EFFECT CONTROL DEPENDENT ON EXPRESSION 

AND KEYBOARD MANIPlULATION 

BACKGROUND OF THE INVENTION 

This invention relates to electronic musical instru~ 
ments in which tonal effects such a vibrato effect and 
a tremolo effect can be added to musical tones as de 
sired by the performer. ‘ 

It is known that while playing a natural musical in 
strument, the performer plays the instrument in such a 
manner that the frequency and depth (or amplitude) of 
vibrato and tremolo increase with the sound level of 
musical tones and in this playing harmonic components 
included in the musical tones is reduced. Furthermore, 
it is known that he plays the instrument in such a man 
ner that the frequency and depth of vibrato increase as 
the playing tone region becomes higher and in this 
playing also the harmonic components included in the 
musical tones becomes less. 
Therefore, in the case when an electronic organ is 

played. if the electronic organ is so designed that sub 
stantially the same effects as those added in the playing 
of the natural musical instrument are added in the play 
ing of the electronic organ, the playing of the electronic 
organ will have the same effects in tonal quality as 
those in the playing of the natural musical instrument. 
Furthermore, with the electronic organ, there is a de 
mand for the addition of the effects opposite to those 
added in the playing of the natural musical instrument. 

SUMMARY OF THE INVENTION 

Accordingly, a primary object of this invention is to 
provide an electronic musical instrument in which two 
contradictory demands for the addition of tonal effects 
in the playing thereof are satis?ed, that is, not only a 
demand for adding the same tonal effects as those in 
the playing of a natural musical instrument but also a 
demand for adding the opposite tonal effects in the 
playing are satisfied. 
Another object of the invention is to provide an elec 

tronic musical instrument in which kinds and qualities 
of tonal effects can be readily selected and combined 
as desired by the performer whereby he can express 
musical effects intended by him in the performance. 
The manner in which the foregoing objects and other 

objects are achieved by this invention will become 
more apparent from the following detailed description 
and the appended claims when read in conjunction 
with the accompanying drawings. ' 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 
FIG. I is a block diagram illustrating one example of 

an electronic musical instrument according to this in 
vention; and 
FIG. 2 is a graphical representation indicating the 

characteristic curves of a variable ?lter shown in FIG. 
1. 

DETAILED DESCRIPTION OF THE INVENTION 

With reference to FIG. 1, there is shown one example 
of an electronic musical instrument according to this 
invention in which a vibrato effect, a tremolo effect and 
a harmonic-component changing effect (hereinafter 
referred to as “a filter effect”) can be attained. 
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2 
This electronic musical instrument comprises a tone 

source section I including conventional master oscilla 
tors, frequency dividers and tone keyers, a vibrato sig 
nal generator 2 for producing a vibrato signal VB which 
controls the master oscillators, a voltage-controlled 
type variable ampli?er 3 for amplitude-modulating 
tone signal outputs from the tone source section 1 by 
a tremolo signal VH from a tremolo signal generator 4, 
and a voltage-controlled type variable ?lter 6 whose 
frequency characteristic is changed by a filter control 
ling signal VF from a ?lter control signal generator 7. 
The tone signal output from the tone source section 

1 is frequency-modulated by the vibrato signal V” from 
the vibrato signal generator 2, so that the vibrato effect 
having a vibrato speed and depth which are determined 
by the frequency and amplitude of the vibrato signal V,, 
can be added to the musical tones. The vibrato signal 
generator 2 is provided with a voltage-controlled type 
oscillator 2a and a voltage-controlled type amplifier 2b. 
The oscillator 2a varies its oscillation frequency in ac 
cordance with a vibrato-speed controlling voltage sig 
nal VHS described later, while the amplifier 2b amplifies 
the oscillation output from the oscillator 2a at a vari 
able ampli?cation degree determined by a vibrato 
depth controlling voltage signal V8,, described later. 
The oscillation output from the oscillator 2a is sinus 
oidal. 

In the variable amplifier 3, the output from the tone 
source section 1 is amplitude~modulated by the trem 
olo signal VR from the tremolo signal generator 4 as 
was described above, whereby the tremolo effect hav 
ing a tremolo speed and depth which are determined by 
the frequency and amplitude of the tremolo signal VR 
is added to the musical tones. The tremolo signal gener 
ator 4 comprises a voltage-controlled type oscillator 40 
which is controlled by a tremolo-speed controlling volt 
age signal VHS described later and a voltage~controlled 
type ampli?er 4b which is controlled by a tremolo 
depth controlling voltage signal VRI, described later. 
The oscillator 4a is provided with a switch 5. When 

the moving contact of the switch 5 is set at a position 
5a the oscillator 4a produces a sinusoidal output, while 
when the moving contact is set at the other position 5b 
the oscillator 4a produces a saw-tooth output. One em 
bodiment of the oscillator 4a includes a phase-shift os 
cillator and a relaxation oscillator. The terminal 50 is 
connected to the power input of the phase-shift oscilla 
tor while the terminal 51) is connected to the power 
input of the relaxation oscillator. The outputs of both 
oscillators are connected to the amplifier 4b. Other 
suitable waveshapes such as square wave and triangular 
wave can be utilized. 

The voltage-controlled type variable ?lter 6 is con 
nected to the output of the variable ampli?er 3 for re 
ceiving amplitude modi?ed tone signals. The frequency 
characteristic of this variable filter 6 is changed by the 
?lter controlling signal VF from the ?lter control signal 
generator 7 as was described before, for modifying the 
frequency spectrum of the tone signals passing there 
through. More speci?cally, in this example of the in 
vention, the variable ?lter 6 operates in such a manner 
that it shows higher frequency region suppressing char 
acteristic as is indicated by a curve I in FIG. 2 when the 
signal V; is small (low dc voltage), while it shows a 
higher frequency region emphasizing characteristic as 
is indicated by a curve II in FIG. 2 when the signal VF 
is great (high dc voltage). A particularly simple em 
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bodiment of the ?lter 6 comprises a first ?lter section 
having the characteristic 11, shown in FIG. 2, and a 
highcut tone control circuit (Shunt-type ?lter) con 
nected in cascade with the ?rst ?lter section. The filter 
control signal generator 7 is an amplifier which ampli 
?es a ?lter controlling voltage signal V”, described 
later to form the ?lter controlling signal VF. 
The vibrato signal generator 2, the tremolo signal 

generator 4 and the ?lter control signal generator 7 are 
controlled by output voltages from a control panel sec 
tion 10 which is provided with manipulating tablets on 
a panel, and in addition by output voltages from an ex 
pression-keyboard controlled section 13 which oper 
ates in connection with the manipulation of an expres 
sion control device 11 and a keyboard 12 as will be de 
scribed in detail later. These output voltages are the 
voltage signals VB”, VHS, VB”, VRS and V”, described 
before. 
The control panel section 10 is provided with a vi 

brato-depth control circuit 21D, a vibrato-speed con 
trol circuit 218, a tremolo-depth control circuit 22D, a 
tremolo-speed control circuit 22S and a ?lter control 
circuit 23D. Each of these control circuits is consti 
tuted, for instance, by a potentiometer connected to a 
dc power source (not shown) to produce a dc control 
voltage of, for instance, from 0 volt to 10 volts through 
the manipulation of the respective tablet. 

In the expression control device 11, an expression 
state representing voltage is produced which varies 
within the range of, for instance, from 0 volt to 10 volts 
in accordance with the manipulation angle of the foot 
pedal of the expression control device 11, while in the 
keyboard 12, a pitch representing voltage is produced 
which varies within the range of, for instance, from 0 
volt to 10 volts in accordance with the tone pitch of the 
depressed key in the keyboard 12. These two represen 
tative voltages are applied to two ends of a mixing vari 
able resistor 26 provided in a mixer 25. Therefore, the 
expression state representing voltage and the pitch rep 
resenting voltage thus applied are mixed through the 
variable resistor 26, the mixing ratio depending on the 
position of the sliding contact of the variable resistor 
26. Thus, the mixer 25 produces an mixed output volt 
age of from 0 volt to 10 volts. 
The mixed output voltage thus produced is applied 

through change-over switches 41D, 41S, 42D, 42S and 
43D to polarity selector circuits 31D, 31S, 32D, 32S 
and 33D, respectively, which are provided correspond 
ing to the control circuits 21D, 21S, 22D, 22S and 23D 
on the panel control section 10, for selecting the polar 
ity and value of the mixed output from the mixer 25. 
The selector circuit 31D is provided with a variable 

resistor k. The mixed output voltage described above is 
applied directly to one of the terminals of the variable 
resistor k and to the other terminal through an inverter 
INV. Therefore, when the sliding contact of the vari 
able resistor k is set at one end (+lOO%) of the resistor 
k (hereinafter referred to as a “+l00% position”) the 
mixed output voltage is applied to the sliding contact 
as it is; however, when the sliding contact is positioned 
at the other end (—l00%) (hereinafter referred to as a 
“—l00% position”), the mixed output voltage is ap 
plied to the sliding contact with its polarity inverted. 
Thus, an output voltage from the variable resistor k is 
0 volt when the sliding contact is positioned at the cen 
ter of the resistor k (hereinafter referred to as_a,“0% 
position”), a voltage of from 0 volt to +10 volts when 
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4 
the sliding contact is positioned on the +100% position 
side of the resistor k, and a voltage of from 0 volt to 
—l0 volts when the sliding contact is positioned on the 
—100% position side of the same. The other selector 
circuits 31S, 32D, 32S and 33D have the same con 
struction as that of the selector circuit 31D. Each of the 
selector circuits 31D, 31S, 32D, 32S and 33D is pro 

, vided with a pilot lamp [which is turned on when the 
output voltage from the variable resistor k is 0 volt. 
Such a lamp circuit can be arbitrarily designed by an 
engineer in this ?eld. 
The output terminal of the control circuit 21D on the 

panel control section 10 and the output terminal of the 
selector circuit 31D in the expression-keyboard con 
trolled section 13 are connected together, if necessary 
through resistor r1 and r2, respectively. When the 
switch 41D in the section 13 is off, that is, the movable _ 
contact is thrown to the ground side,'an output voltage 
from the control circuit 21D is applied only, as the vi 
brato-depth controlling voltage signal V8,), to the am 
pli?er 2b in the vibrato signal generator 2. When the 
switch 41D is on, an output voltage from the selector 
circuit 31D is also applied, as the vibrato-depth con 
trolling voltage signal V8”, to the amplifier 2b. 
The constructions of the selector circuits 31S, 32D, 

32S and 33D and the connections between these selec 
tor circuits and the control circuits 21S, 22D, 22S and 
23D are the same as that of the selector circuit 31D and 
that between this selector circuit and the control circuit 
21D described above. More speci?cally, when the 
switch 41S is off (or on), an output voltage from the 
control circuit 21S (or also the selector circuit 31S) is 
applied, as the vibrato-speed controlling voltage signal 
VHS, to the oscillator 2a in the vibrato signal generator 
2. When the switch 42D is off (or on), an output volt 
age from the control circuit 22D (or also the selecting 
circuit 32D) is applied, as the tremolo-depth control 
ling voltage signal VRD, to the amplifier 4b in the trem 
olo signal generator 4. When the switch 42S is off (or 
on), an output voltage from the control circuit 228 (or 
also the selector circuit 32S) is applied, as the tremolo 
speed controlling voltage signal VRS, to the oscillator 
4a. Furthermore, when the switch 43D is off (or on), 
an output voltage from the control circuit 23D (or also 
the selector circuit 33D) is applied, as the ?lter con 
trolling voltage signal Vm, to the amplifier 7. 
With the musical instrument thus organized, the ad 

dition of tonal effects to musical tones regardless of the 
expression and pitch of the musical tones can be 
achieved as on a conventional musical instrument by 
setting the poles of the switches 41D, 41S, 42D, 42S 
and 43D at the off-positions. That is the vibrato depth 
and speed the tremolo depth and speed and the har 
monic components included in the musical tone can be 
changed as much as desired, by manually controlling 
the control circuits 21D, 21S, 22D, 22S and 23D re 
spectively through the tablets provided on the panel. 

In the case where the tonal effects are to be changed 
relative to the expression and pitch of musical tones, it 
can be achieved by closing the switches 41D, 41S, 42D, 
42S and 43D. In this operation, if the position of the 
sliding contact of the variable resistor 26 is adjusted, 
the vibrato depth and speed, the tremolo depth and 
speed and the harmonic components included in the 
musical tone can be changed with the variation in 
sound volume (expression) which is caused by the ma 
nipulation of the expression device 11 and the variation 



5 
in tone pitch which is caused by selectively depressing 
the keys on the keyboard 12. In this operation, the de 
grees of contribution of the expression device 11 and 
the keyboard 12 to the addition of the tonal effects to 
the musical notes are determined by the position of the 
sliding contact of the variable resistor 26. 
When the switches 41D through 43D are on, the out~ 

put voltages from the selector circuits 31D through 
33D can be 0 volt. a positive voltage, and a negative 
voltage respectively as the sliding contact of the vari 
able resistor k is set at the 0% position, the +1 00% posi 
tion and the —l00% position. In this connection, when 
the sliding contact is set at the 0% position, the tonal 
effects such as vibrato effect can no longer be changed 
by the manipulation of the expression device 11 and 
keyboard 12. When the sliding contact is set at the 
+1 00% position, if musical tones are produced with the 
manipulation of the expression device 11 and the key 
board 12 in such a manner that the sound volume and 
pitch are increased, the tonal effects such as a vibrato 
effect increase also. In contrast, when the sliding 
contact is set at the —lOO% position, if the musical 
tones are produced with the manipulation of the ex 
pression device 11 and keyboard 12 in such a manner 
that the sound volume and pitch are increased, the 
tonal effects decrease. 
When the movable contact of the switch 5 provided 

in the oscillator 4a is set at the position 5a, a tonal ef 
fect such as is similar to the tremolo effect on the vibra 
phone is imparted to the musical tones. When the pole 
is thrown to the position 5b, a tonal effect such as is 
similar to the tremolo effect on the mandolin is im 
parted to the musical tones. 
The switches 41D through 43D should be manipu 

lated without causing the production of unnaturalness 
in the musical tones being played. For this purpose, the 
circuit shown in FIG. 1 is so formed that the performer 
should preferably manipulate the switches only when 
the pilot lamps L are lighted on. Since the output volt 
ages of the selector circuits 31D through 33D are 0 volt 
when the pilot lamps L are on, the tonal effect control 
conditions by the control panel section can be 
smoothly changed to those by the expression-keyboard 
controlled section 13 without production of unnatural 
ness in musical tones. 

Thus, according to this invention, an electronic organ 
in which the depth and speed of vibrato, the depth and 
speed of tremolo and the harmonic components (spec 
tra) included in musical tones can of course be con 
trolled by the control panel section 10 only regardless 
of the variation in sound volume and pitch of the musi 
cal tones, and in addition the tonal effects dependent 
on the variation in volume and pitch of the musical 
tones can also be attained in connection with the ex 
pression-keyboard controlled section 13. According to 
the circuit of HO. 1, the tonal effect control by the ex 
pression-keyboard controlled section 13 can be carried 
out by selectively combining the tonal effect which be 
comes deeper and faster with the increase of the vol 
ume and pitch and also the opposite tonal effect, and 
therefore the tonal effects intended by the performer 
can be satisfactorily practiced by the circuit. Further‘ 
more, these effects can be attained by a simple opera 
tion such as the manipulation of the switches and the 
sliding of the sliding contacts of the variable resistors 
included in the circuit shown in FIG. 1. 
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This invention has been described in connection with 
three tonal effects; vibrato effect, tremolo effect and 
?lter effect; however it can be applied to the case also 
where a sustain effect, marimba effect or the like are 
to be added to the musical tones. 

I claim: 
1. An electronic musical instrument which com 

prises: . 

a controllable tone source section for developing 
tone signals; 

at least one tone modifying circuit cooperative with 
said controllable tone source and receptive of said 
tone signals for developing time variations of the 
frequency and amplitude of said tone signals to 
modify the tonal effect of said tone signals; 

at least one modi?cation signal generator which de 
velops modi?cation signals applied to said tone 
modifying circuit for determining the frequency 
and amplitude variations of said tone signals devel 
oped by said tone modifying circuit; 

a control panel section which produces at least one 
?rst control voltage applied to said modification 
signal generator for controlling said modification 
signal; 

an expression-keyboard controlled section including 
manually set expression control device and a key 
board for producing at least one second control 
voltage whose value is representative of the setting 
of said expression control device and said key 
board; 

and means for selectively applying said second con 
trol voltage to said modification signal generator 
for controlling said modi?cation signal. 

2. An electronic musical instrument which com 
prises: 

a controllable tone source section for developing 
tone signals; 

a controllable variable amplifier connected to said 
controllable tone source section for receiving the 
tone signals; 

a variable ?lter connected to said variable amplifier 
for receiving an amplified tone signal output from 
said variable ampli?er; 

a vibrato signal generator for developing a vibrato 
signal and connected to said tone source section 
for modifying the frequency of said tone signals; 

a tremolo signal generator for developing a tremolo 
signal and connected to said variable amplifier for 
varying the amplitude of said ampli?ed tone signal 
output; 

a ?lter control signal generator producing a ?lter 
controlling signal and connected to said variable 
?lter for modifying the frequency spectrum of the 
amplified tone signal passing through said variable 
?lter; 

a control panel section producing first control volt 
ages which are applied to said vibrato signal gener 
ator, said tremolo signal generator and said ?lter 
control signal generator, respectively, to control 
their operation; 

and an expression-keyboard controlled section in 
cluding manually set expression control device and 
a keyboard for developing second control voltages 
whose values are representative of the setting of 
the expression control device and the operation of 
said keyboard; 
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and means for selectively applying said second con 
trol voltages to said vibrato signal generator, said 
tremolo signal generator and said ?lter control sig 
nal generator, respectively, to control their opera 
tion; 

whereby the amplitude and frequency variations de 
veloped in said tone signals may be developed inde 
pendently of or dependently of said tone signals. 

3. An electronic musical instrument as claimed in 
claim 2 in which said control panel section comprises 
control circuits for producing said ?rst control volt 
ages; and said expression-keyboard controlled section 
comprises polarity control circuits for developing said 
second control voltages; a mixer circuit for mixing out 
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puts from said expression device and keyboard; and 
switching means for selectively applying an output 
from ‘the mixer circuit to selected ones of the polarity 
control circuits. 

4. An electronic musical instrument as claimed in 
claim 3 in which each of said polarity control circuits 
is provided with a variable resistor having a sliding 
contact and having one end directly connected to said 
switching means and its other end connected through 
an inverter to said switching means so that the polarity 
and value of said control voltage output from said po 
larity control circuit is developed by adjusting the posi 
tion of a sliding contact of the variable resistor. 

* * * * * 


