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CIRCUIT FOR RAPIDNOTE PASSAGE IN ELECTRONIC 
MUSICAL INSTRUMENT 

BACKGROUND OF THE INVENTION 

The present invention relates to aportamento circuit in a 
monophonic electronic musical instrument, said circuit being 
constructed so that a portamento-effect as well as an accurate 
musical scale can be easily produced and a note selection and 
a gating envelope trigger can be attained by means of the same 
performance operation, and furthermore it relates to an elec 
tronic musical instrument capable of easily attaining arpeggio 
performance. 

In general, an electronic musical instrument, which is con 
structed so, that an oscillation frequency of a single oscillator is 
varied in accordance with performance operation in order to 
produce any musical scale tone signal within a desired tone 
range, cannot perform simultaneously a plurality of tones, so 
that said electronic musical instrument is called as “a 
monophonic electronic musical instrument.” Such musical in 
strument described above has been often used as a merely sim 
ple and small electronic musical instrument or as one part of 
an electronic musical instrument of large scale and complexi 
ty. - 7 

In the musical instrument described above, however, when 
a performance is to be carried out it is required to operate 
simultaneously a musical scale note deciding device for vary 
ing a frequency of the tone source and a gate control device 
for gating a tone source signal thereby to form a required en 
velope, and said requirement has been attained by utilizing a 
key-board provided with switches of several rows which are 
cooperated, whereby said key-board is made to carry out both 
functions of the above-mentioned devices. Consequently, the 
key-board requires at least two rows of cooperating switches, 
thus causing a complex and expensive structure of the key-. 
board and accordingly of the musical instrument. 

, On the other hand, the portamento-effect in an electronic 
musical instrument can be produced by increasing or decreas 
ing continuously the oscillation frequency and ordinarily said 
effect has been produced by varying resistance value of a cer 
tain variable resistor provided in the oscillator. For this varia 
tion of the variable resistor, it is conventional to slide a slide 
knob along a variable resistor with a ?nger or to adjust a‘con 
tact point between a contact and a resistor with a ?nger, said 
‘contact consisting of a flexible conductive ?lm and said con 
tact and resistor being spaced from each other by a certain 
distance. ' 

In the case of using a slide knob, however, a resistance 
variation from a desired resistance value cannot be attained by 
position of a slide knob, so that when the portamento per 
formance is to be performed, the slide knob must be initially 
returned to the required starting position, thus causing incon 
venience of the performance. Of course, in the latter case 
mentioned above, production of the portamento-effect is rela 
tively easy, but performance of accurate musical scale is very 
difficult. Furthermore, the so-called arpeggio performance re 
lates generally to a performance in which notes of a chord are 
successively employed upwardly or downwardly. For instance, 
thejperformance corresponds to the case, in which just after 
sounding of do, mi and sol in a certain octave, do mi and sol in 
the next higher octave is sounded and similarly notes of the 
chord in successively higher octaves are successively sounded. 
The performance described above has been conventionally 

achieved by rapidly and successively pushing each of required 
note keys in the keyboard, but it is very di?icult for the begin 
ners to push successively the keys constituting a desired chord 
of each octave over a wide key range and furthermore, there is 
a limit in an extremely high speed arpeggio performance. 

SUMMARY OF THE INVENTION 

Therefore, an essential object of the invention is to provide 
an electronic musical instrument capable of producing a rapid 
glide over the notes in a scale such as a substantially smooth 
portamento-effect, and also producing accurate musical scale 
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2 
tones, said production being attained by using a portamento 
performance device, in which a plurality of contacts arranged 
so as to be spaced from each other at a certain distance and a 
resistor are provided so that said contacts are spaced by a cer 
tain distance from said resistor and brought into contact with 
said resistor when manipulated. _ 

It is another object of the invention to provide an electronic 
musical instrument provided with a portamento circuit capa 
ble of producing musical scale note deciding signals and gate 
control signals at the same performance operational position. 

It is a further object of the invention to provide an elec 
tronic musical instrument which can carry out a rapid glide 
over the selected notes in a scale such as arpeggio per 
formance by using the circuit mentioned above. ’ 

It is still another object of the invention to provide an elec 
tronic musical instrument provided with a particular arpeggio 
performance device comprising, as its main constructional ‘ 
element, a particular oscillator adapted to impart a sustaining 
characteristic to chords, performance operation of said instru 
ment being very simple. 
The foregoing objects and other objects as well ‘as the 

characteristic features of the invention will become more ap 
parent from the following detailed description and the ap 
pended claims when read in conjunction with the accompany 
ing drawings, in which like parts are designated by like 
reference numerals. ‘ 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a block diagram showing an example of a porta 
memo and arpeggio performance device according to the in 
vention; 

FIG. 2 is a detailed circuit diagram showing a gate signal 
shaping circuit, a voltage memory oscillator, and a gate circuit 
in FIG. 1; and 

FIG. 3 shows graphs showing wave-forms at various parts of 
the circuit shown in FIG. 1.‘ 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 shows a portamento and arpeggio circuit which is 
capable of producing a continuous musical scale as well as a 
broken chord (Alberti bass). 1 is a DC source for controlling 
the oscillation frequency, and 2 is a voltage memory oscillator. 
The voltage from the DC source 1 and the output from the 
oscillator 2 are connected to a resistor 8 through capacitors 3, 
4 and 5, and resistors 6 and 7 so that they are not interfered 
with each other. Theresistor 8 is rod-shaped. A plurality of 
contacts 9 is provided at a predetennined distance from the 
resistor 8, and the contacts are arranged so as to be apart from 
one another with a certain distance, and further they are nor 
mally maintained so as not to make contact. When a contact 9 
is depressed during a musical performance, the contact thus 
depressed is brought into contact with the resistor 8, whereby 
the required DC voltage and a certain AC signal from the 
oscillator are obtained at the point thus contacted. The DC 
component thus obtained becomes a voltage corresponding to 
the contact position on the resistor 8, while the AC com 
ponent obtained is substantially independent of the contact 
position. 

In one state of the operation of the invention, a switch S1 for 
portamento is closed and a multicontact relay coil 11 is ener 
gized thereby to close all the relay contacts 12, so that the 
mixed signal of previously described DC and AC components 
is introduced to a line 11. Then, the AC component signal is ap 
plied to a gate signal shaping circuit 14 through a capacitor 
13, while the DC component signal is charged into a capacitor 
16 through a resistor 15, thereby to apply a predetermined DC 
voltage to. the voltage memory oscillator 2. The voltage 
memory oscillator 2 is of a type such as a relaxation oscillator 
in which frequency is controlled by a DC voltage, and oscil 
lates a musical scale tone signal of frequency decided by a DC 
potential developed at a mutual connection point between the 
capacitor 16 and the resistor 15. The DC potential is main 
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tained even after the resistorS isdisconnected from the con— 
tact 9, thereby to continue the oscillation of the same frequen 
cy, and to this end, the resistor 15 is selected higher in value in 
comparison with the capacitance of the capacitor 16 so as not 
to introduce the AC component to the oscillator 2. The AC 
component of the control signal is introduced as a gate control 
signal to the gate signal shaping circuit 14 through a DC 
blocking capacitor 13, and is recti?ed and shaped thereby to 
become an envelope signal having a building~up and decay 
time suitable for a musical sound. By this envelope signal the 
gate circuit 17 is controlled. The gate circuit 17 gates the out 
put tone signal of the voltage memory oscillator 2 in ac 
cordance with the envelope signal thereby to lead the output 
signal to a terminal C. Further, intermediate contacts are pro 
vided between the contacts corresponding to musical scale 
notes among the contacts 9, and'amulticontact relay RL is 
disposed between the contacts 9 and the gate signal shaping 
circuit 14. They are for the smoother portamento musical per 
formance. 

In addition, as shown in FIG. 1 each contact corresponding 
to the musical scale notes among the group of contacts 9, is 
connected to the gate signal shaping circuit 14 and to‘the re 
sistor 15 also through a key switch K of each of manual 
keyboards. The multicontact relay switch S, is adapted to per 
fonn the change over operation between another (described 
hereinafter) musical performance effect and the portamento 
effect. 
When a portamento musical performance is to be carried 

out, the switch Sl should be closed to connect the relay con 
tacts 12 thereby to connect all of the contacts 9 with the line 
1,. And then a desired portion of each contact provided on an 
elastic member is depressed with a ?nger, and the ?nger is 
moved right or left so that the contacts 9 are successively 
brought in contact with the resistor 8. 
When each of contacts 9a to 9k is made to be in contact 

with the resistor 8 by depressing the contacts with a ?nger and 
by moving the ?nger in the direction of an arrow mark A, the 
AC signal from the voltage memory oscillator 2 through the 
line I, is not greatly changed, but said DC component is raised 
up stepwise as shown in FIG. 3(a). Then, the DC component is 
applied through the resistor 15 to the capacitor 16, and is 
charged into the capacitor 16 depending on the time constant 
determined by the resistor 15 and the capacitor 16. Therefore, 
the DC voltage wave-form which appears at the mutual con 
nection point of the resistor 15 and the capacitor 16, is built 
up smoothly as shown in F IG. 3(b). Consequently, the oscilla 
tion frequency of the voltage memory oscillator 2 is varied al 
most linearly, which means that the DC voltage change is sub 
stantially useful as a control voltage for portamento. Now, a 
gate control signal is produced by the gate signal shaping cir 
cuit l4 and a musical tone signal is gated by the gate circuit 17 
in the same manner as described before. In other words, the 
gate signal shaping circuit 14 is to impart a predetermined en 
velope to an output signal at an output terminal C. For in 
stance, in case of giving an envelope that is steep in building 
up and is gradual in decaying, an envelope such as shown in 
FIG. 3(d) should be produced upon receiving the AC signal 
(FlG. 3(0)) applied to the input terminal of the gate signal 
shaping circuit 14. 

In addition, when contacts 9 are successively brought to be 
in contact with the resistor 8 in the direction of an arrow B 
found in FIG. 1,,it goes without saying that the portamento-ef 
fect in which the frequency successively decreases almost 
linearly can be obtained in the same way. 
Each of the contacts corresponding to respective musical 

’ scale vnotes among the plurality of contacts 9, is also con 
nected to respective key switches K,, K2, of the manual 
keybord. The contacts corresponding to a same note name in 
different octaves are commonly connected together, and the 
key switches are in turn connected to the line 1,. In other 
words, C, of the ?rst octave is connected as illustrated in FIG. 
1, to C, which is the corresponding note in the second octave, 
D, is connected to D2, and so on. 
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4 
Under the condition that the relay RL is not energized and 

the key switch K, is closed by depressing a key C, in the 
manual keyboard, when the contact A, is depressed as men 
tioned before, the signal obtained by mixing the abovemen 
tioned DC component and AC component are supplied to the 
line I, through the keyswitch K_,. Then, the signal of the AC 
component is introduced to the gate signal shaping circuit 14 
through the capacitor 13, while the signal of the DC com 
ponent is charged into the capacitor 16 through the resistor 
15, thereby to apply a predetermined DC voltage to the volt 
age memory oscillator 2. The voltage memory oscillator 2 now 
oscillates at a frequency corresponding to the note C,. 
When an arpeggio musical performance is to be carried out 

by an apparatus according to the present invention, the switch 
S, should be opened to disconnect the relay contacts 12 and 
the proper keys in any octave corresponding to the'notes con 
stituting the chord should be depressed. And then the opera 
tional device willbe manipulated simply in the same manner 
described herein before relating to the portamento per 
formance. By depressing only the keys corresponding to the 
notes of a required chord in any octave of the manual 
keyboard, the broken chord notes in all the octaves can be 
produced successively. Now, assuming that the chord is com 
posed by “do," “mi," and “sol," the key switches K,, K,, and 
K8 are closed by depressing keys C,, E,, and 6,. When, under 
this condition, a ?nger is glidingly moved successively and 
rapidly from contact A, to contact A,,, among the contacts 9, 
depressing the contacts with ?nger, the aforementioned DC 
and AC components reach the line I, through key switches K,, 
K5, and K, at only a time when contacts A,, A,,, A2,, A,,, A,,, 
A5,, --- are brought in contact with the resistor 8. Thus, the 
sound of “do," “mi,” and “sol" are respectively produced. 

In addition, FIG. .1 shows the case where the manual 
keyboard is of two octaves, however, it goes without saying 
that the number of contacts 9 may be increased in accordance 
with the number of keys. 

FIG‘. 2 shows an actual circuit diagram of a preferred em 
bodiment of the part including the gate signal shaping circuit 
14, the voltage memory oscillator 2 and the gate circuit 17 
shown in FIG. 1, for realizing the present invention. 
The voltage memory oscillator 2 is constituted by an astable 

multivibrator having two transistors and associated resistors 
and capacitors. Two ?eld effect transistors are provided in the 
respective base biasing resistor circuits, acting as voltage con- _ 
trolled variable resistors whose values determine the oscilla 
tion frequency. The output tone signal is applied to a base of a 
gating transistor of the gate circuit 17, the transistor constitut 
ing an emitter grounded type ampli?er together with as 
sociated resistors. Normally the transistor does not pass the 
tone signal to the output tenninal C, and passes only when a 
negative voltage is applied at the emitter circuit. The AC com 
ponent which is originally derived from the voltage memory 
oscillator and supplied to the resistor 8 through the capacitors 
3, 4 and 5, and taken out to the line I, is applied to the gate 
signal shaping circuit 14 through the capacitor 13. The AC 
component is ?rst ampli?ed by a ?rst stage transistor, second 
recti?ed by a voltage doubling rectifying circuit consisting of 
two capacitors and diodes thereby developing a gating en 
velope signal, and ?nally ampli?ed by an emitter follower am 
pli?er and an emitter grounded ampli?er. The ampli?ed gat 
ing envelope signal having a negative spike voltage is applied 
through a diode and a resistor to the emitter circuit of the gat 
ing transistor in the gate circuit 17, whereby the tone signal is 
gated in accordance with the gating envelope. The circuit ar 
rangement having such a function can be constructed other 
wise as described in the US. Pat. No. 3,511,917 and the 
copending US. application Ser. No. 864,047. 
What is claimed is: 
l. A portamento circuit in an electronic musical instrument, 

comprising: an operational device including a resistor and a 
plurality of contacts spaced apart from each other and op 
positely spaced apart at a certain distance from‘ said resistor 
normally, but brought into contact therewith when depressed 
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for leading out from said resistor a DC voltage representing a 
depressed position and an AC signal; a DC source across said 
resistor; a capacitor connected to said contacts for being 
charged with said DC voltage, a voltage memory oscillator 
connected to said resistor for providing said AC signal; said 
voltage memory oscillator being connected to said capacitor 
for producing a tone signal having a frequency determined by 
said DC voltage at said capacitor; a gate signal shaping-circuit 
connected to said contacts producing an envelope signal for 
said tone signal upon receipt of said AC signal; a gate circuit 
connected to said voltage memory oscillator and said gate 
signal shaping circuit for gating said tone signal in accordance 
with said envelope signal; and a multicontact switch device 
connected between said plurality of contacts and said capaci 
tor. 

2. An arpeggio circuit in an electronic musical instrument, 
' comprising: an operational device including a resistor and a 
plurality of contacts spaced apart from each other and op 
positely spaced apart at a certain distance from said resistor 
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6 
normally, but brought into contact therewith when depressed 
for leading out from said resistor a DC voltage representing a 
depressed position. and an AC signal; a DC source across said 
resistor; a voltage memory oscillator connected to said resistor 
for providing an AC signal; a capacitor connected to said con 
tacts for being charged with said DC voltage, said voltage 
memory oscillator being connected to said capacitor for 
producing ‘a tone signal having frequency determined by said 
DC voltage at said capacitor; a gate signal shaping circuit con 
nected to said ‘contacts producing an'envelope signal for said 
tone signal upon receipt of said AC signal; a gate circuit con 
nected to said voltage memory oscillator and said gate signal‘ 
shaping circuit for gating said tone signal in accordance with 
said envelope signal; and key switches connected between 
respective ones of said plurality of contacts and said capacitor, 
the contacts corresponding to same note names in different 
octaves being interconnected. 


