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57) ABSTRACT 

An electronic sound oscillator comprising at least one 
electronic note generator connected to a variable fre 
quency control means, said note oscillator being con 
nected to the input of a frequency divider circuit hav 
ing as many outputs as the octaves to be provided for 
each of the notes generated by said generator, and 
pushbutton-type electrical contact devices to connect 
each of the outputs associated with the several octaves 
of the frequency divider circuit to at least one sound 
amplifying and reproducing circuit, said electrical 
contact devices being aligned with one another for op 
eration by one hand of a musical performer. 

8 Claims, 1 Drawing Figure 
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ELECTRONIC MUSICAL INSTRUMENT WITH 
SINGLE KEYBOARD PROVIDING SOUNDS AND 

EFFECTS 

BACKGROUND OF THE INVENTION 
This invention relates to an electronic sound genera 

tor having frequency dividers of multiple design for a 
plurality of octaves enabling a player to select insert 
such octaves both separately and simultaneously by 
means of keys, pushbuttons or the like, one of which is 
provided for each of said octaves. 
At present, available electronic music generators, 

while having remarkable features as to technical capa 
bilities concerning timbres and other particular musical 
effects, suffer from the disadvantage of being impracti 
cal when directly used in an orchestra, since the con 
trols are not readily usable either because of the exter 
nal structure of these apparatuses, or because of the 
technical structure and control complexity thereof. 
The following are the basic principles according to 

which such apparatuses are made: the apparatuses 
comprise one or more note generating oscillators, each 
of which at all times is capable of generating any note 
in the full audible range, and even more. In these stan 
dard available apparatuses the frequency control, i.e., 
note selection, is accomplished by an ordinary organ 
type of keyboard. 

In order to include the usual sound frequency range, 
a keyboard should have arrange of at least 10 octaves 
(120 keys), a size which would be evidently objection 
able. Instead, a keyboard portion spanning 3 to 5 oc 
taves is used, and an associated shifting switch or simi 
lar device is used to enables shifting of the note genera 
tor frequency to the desired note range to be played, 
i.e. the frequency range of the available keyboard is 
caused to slide (as to frequency) over the span of fre 
quencies intended to be used. Consequently, tones that 
are in a presently unselected frequency range are not 
presently represented on the keyboard and are there 
fore not instantaneously available. 
This requires a performer to discontinue his perform 

ance, at least for a fraction of a second, in order to set 
the apparatus for the next passage, which greatly preju 
dices the expressive artistic result. 
Since the frequency range filled or bridged by each 

of the oscillators comprising such apparatuses is con 
tinuous throughout the entire range of the apparatus, 
(for example, from 16 Hz. to 16 KHz.), and since only 
one frequency for each oscillator is available for each 
key, standard apparatuses having 2 or 3 oscillators are 
thus provided with only 2 or 3 notes actuatable by each 
key. These problems restrict practical expressive capa 
bilities of presently known apparatuses, particularly 
when performing in the presence of an audience. 

SUMMARY OF THE INVENTION 
It is the object of the present invention to provided 

an electronic sound generator capable of producing by 
means of each of its keys, both separately and simulta 
neously, one or all of the harmonic and subharmonic 
frequencies of that note for each of its available note 
generators, i.e., in musical terms, capable of producing 
all of the lower and upper harmonics in the musical 
scale for said note; and the sound generator is capable 
of this for as many times as the number of oscillators comprised in the apparatus. 
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2 
Therefore, although its keyboard has only one or 

more octaves, the instrument is provided with the full 
range of the sound frequencies the apparatus is fitted 
with. 
This result has been achieved by using the note gen 

erating oscillators and causing them to continuously os 
cillate only for one or more octaves of the frequency 
range, and connecting in cascade thereto a number of 
electronic frequency dividers. The output signals to be 
supplied are not taken from the oscillators, but from 
each divider. Thus, as many signals are provided as 
there are dividers, which signals are exactly spaced 
apart by one musical octave from one another. The 
purpose of providing several notes from each key either 
individually or concurrently, has been achieved by ar 
ranging, at the output of each frequency divider 
contacts that are controllable by means of pushbuttons 
or the like to enable inserting said signals selectively 
into the music as desired by the performer. 

All of said pushbuttons are operated with a single 
hand by the musical performer, said pushbuttons form 
ing a special purpose keyboard, in a practical embodi 
ment may be in the form of a piano or organ type of keyboard. 

BRIEF DESCRIPTION OF THE DRAWING 
Further features and advantages of the invention will 

become apparent from the following detailed descrip 
tion, given by way of non-limiting example, in connec 
tion with a preferred embodiment showing the techni 
cal details of the invention, reference being had to the 
accompanying drawing, in which: 
The single figure is a single-line type of block dia 

gram showing the electronic circuit and keyboard. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Generally, an electronic sound generator according 

to the invention comprises at least one electronic note 
oscillator which is connected to a variable resistor fre 
quency control means, said oscillator being connected 
to the input of a frequency divider circuit having as 
many outputs as the octaves to be provided, and a 
pushbutton type of electrical contact means operable 
to connect the outputs corresponding to the several oc 
taves of the frequency divider circuit to at least one 
sound amplifying and reproducing circuit, said electri 
cal contact means being arranged aligned to one an 
other for operation by one hand of a musical per 
former. 

In a preferred embodiment, a generator is provided 
with an organ-piano type of keyboard which is divided 
into two parts. A first part, such as the right-hand part, 
is used as a standard sound keyboard, and may have as 
many keys as an organ or piano keyboard. A second 
part, such as the left-hand part, is a special-purpose 
keyboard, some keys of which, such as the white keys, 
are for controlling the frequency divider circuits for in 
serting the several octaves. The remaining keys, such as 
the black keys, are used for inserting the sound or ex 
pression effect circuits or devices, for each of the notes 
being played on the right-hand part of the keyboard. 

In parallel with the electrical contacts in the second 
part of said keyboard, corresponding control switches. 
are provided, so as to provide both (a) fast and inter 
mittent insertion of the octaves and/or desired effects 
by pressing down and releasing the associated key or 



3 
keys in the second part of said keyboard, and (b) con 
tinuous insertion for the octaves and/or the desired ef. 
fects, by means of said corresponding control switches. 

This novel electronic sound generator enables a mu- 5 
sical performer to execute the melodic theme with his 
right hand on the right-hand part of the keyboard or in 
strument control part assigned thereto, and, by acting 
on the aforesaid special-purpose keyboard, to readily 
insert with his left hand at the same time one or more 10 
or all of the octaves, and the several effects as well, 
thereby obtaining timbre, chord and frequency shift 
combinations that are not obtainable by the conven 
tional systems. The electronic circuit and keyboard, for 
simplicity, comprises a standard two-octave keyboard 5 
B for musical performance and a keyboard A, wherein 
the white keys are used for controlling the octave inser 
tion, and the black keys are used for the electronic ef 
fects. In the present example, the electronic circuit 
comprises two electronic note oscillators 1 and 2, each 
of which is connected to the input of an associated mul 
tiple frequency divider 3 having a plurality of cascade 
dividers and an equal number of outputs corresponding 
thereto. If the oscillators 1 and 2 oscillate at harmoni 
cally higher frequencies than the frequency range in 
volved and their frequencies are reduced by one or 
more octaves, the lower frequencies are provided from 
said dividers 3. 
Said oscillators 1 and 2 may be tuned in unison or 

harmony and to any other musical combination (such 
as, at third, fifth, seventh musical intervals, etc.) and 
are controlled by the closure of electrical contact 
means (not shown) of the pressure type, operable by 
pressing on the associated keys of the keyboard. Said 
dividers 3 can be electrically interconnected in parallel, 
as shown in the drawing, to an amplifier circuit (not 
shown), or separately connected. 
The frequency dividers 3, which are controlled by the 

closure of pressure-type electrical contact means (not 
shown), such as contact means operable by pressing on 
the associated keys in the keyboard, provide for the 
lower octaves of the notes being played by the key 
board portion B, and are electrically connected to the 
white keys of the special-purpose keyboard A shown on 
the left-hand side of the drawing, as mentioned above. 

As shown, electronic reverberation devices 5, fre 
quency variation means 7, vibration devices 8, etc., 
(these being also known, in musical terminology, as ca 
thedral effect devices 5, vibrato means 7, and tremolo 
devices 8), are connected to the several note genera 
tors 1 and 2. These devices can be controlled by corre 
sponding keys of keyboard A, which in the present ex 
ample are the black keys; as well as by any other elec 
trical pushbutton or switch 4 electrically connected in 
parallel with the associated contacts of the black keys 
of said keyboard A. 

Similarly, a respective switch 6 or the like is electri 
cally connected in parallel with each of the white keys 
of keyboard A, making it possible to keep inserted one 
or more octaves, continuously inserted, along with the 
foregoing as well as the desired effects. 
A possible filter 9, series connected to the output of 

each octave, will enable achievement of a desired tim 
bre effect for each of the octaves. The output filters 9 
connect to a sound amplifying and reproducing circuit 
10. 
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From the foregoing it will be appreciated that by 
means of the electrical contacts controlled by the keys 
in the special-purpose keyboard A, one or more signals 
(whose frequencies are set by a key of the keyboard B) 
can be selected and inserted in the number and combi 
nations desired for the musical performance. 
As to the operation of the electronic sound generator 

according to the invention, it should be noted that by 
means of the present invention a performer can insert, 
the musical effects and note octaves that are desired, 
by normal pressure on the keys of the keyboard A with 
his left hand, for the notes being played with his right 
hand on the keyboard B. 
Thus, timbre, tune, frequency shift combinations and 

other effects are provided, which are impossible to ob 
tain otherwise. 
Of course, no restrictions are set as to the number of 

octaves available from the frequency dividers, the num 
ber of oscillators intended to be used in the apparatus, 
for other possible filters, effects, etc., intended to be 
included in the generator. The same is true for the con 
trol section of the generators which, in a simplified em 
bodiment, comprises an organ-piano type of keyboard, 
but which could be made in another form or system, 
such as by a pedal keyboard control or any potentio 
metric type of control. 
Of course, the embodiments and practically all of the 

structural details can be widely varied from the matter 
herein described and shown, without departing from 
the scope of the present invention if the principal of the 
invention is unaltered. 

I claim: 
1. An electronic sound generator comprising at least 

one electronic note oscillator; a first portion of a key 
board connected to said oscillator to control by means 
of a first hand of a musical performer the frequency of 
the oscillator, said oscillator being connected also to 
the input of a frequency divider circuit having at least 
as many outputs as the octaves to be provided for the 
notes generated by said generator, and a plurality of 
push-type electrical contact means arranged as a sec 
ond portion of a keyboard and each for connecting the 
respective output corresponding to one of the several 
octaves of the frequency divider circuit to at least one 
sound amplifying and reproducing circuit, said second 
portion of keyboard being arranged for operation by a 
second hand of the musical performer and being in 
alignment with said first portion of keyboard. 

2. An electronic generator as claimed in claim 1 and 
provided with a set of electrical switch means each of 
which is connectd in parallel with a respective one of 
said electrical contacts means and operable for insert 
ing the respective octaves continuously. 

3. An electronic sound generator as claimed in claim 
1 and wherein said electrical contact means comprise 
keys of a portion of an organ-piano type of keyboard. 

4. An electronic sound generator as claimed in claim 
O 1 and further comprising devices connected to said os 

cillator and operable to provide particular sound ef 
fects, and wherein each of said devices sound effect is 
actuatable respectively by one of a plurality of further 
electrical contact means aligned with one another for 
operation by means of one hand of a musical per 
former. 

5. An electronic sound generator as claimed in claim 
4 and wherein said keyboard is an organ-piano type of 
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keyboard and said further electrical contact means for 
the particular sound effects are operable by keys of said 
second portion of keyboard. 

6. An electronic sound generator as claimed in claim 
4 and further comprising a plurality of electrical switch 
means each connected in parallel with a respective one 
of said further electrical contact means and operable 
for producing said particular sound effects continu ously. 

7. An electronic sound generator as claimed in claim 
1 and further comprising means connected to said os 
cillator and operable for providing particular sound ef 
fects, additional electrical contact means for actuating 
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6 
said sound effect means, and wherein said first and sec 
ond portions of keyboard comprise an organ-piano 
type of keyboard including means whereby a first color 
of the keys of said second portion is arranged for oper 
ating said push-type electrical contact means and a sec 
ond color of the key of said second portion is arranged 
for operating said additional electrical contact means. 

8. An electronic sound generator as claimed in claim . 
1 and comprising two or more electronic note oscilla 
tors having means for enabling tuning in unison, in har 
mony, and in other frequency combinations. 
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