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57 ABSTRACT 
A vibrato system for a musical instrument including a 
first oscillator operating at a first frequency and a sec 
ond oscillator operating at a second frequency that is 
a multiple of the first frequency. Means are provided 
to synchronize the oscillations produced by the oscil 
lators and to combine the output signals thereof. 

6 Claims, 2 Drawing Figures 
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1 
DUAL VIBRATO SYSTEM 

BACKGROUND 
1. Field of Invention 
This invention relates generally to musical instru 

ments, and more particularly to vibrato generating sys 
tems for musical instruments. 
There are many applications wherein it is desired to 

provide a vibrato system for a muscial instrument. one 
such application is in an electronic organ. In this appli 
cation, the vibrato signal is applied to the master oscil 
lator of the organ to frequency modulate the master os 
cillator to provide the vibrato effect. 

2. Prior Art 
Several techniques for providing a vibrato signal are 

known. These techniques include simple vibrato oscil 
lator systems which provide a substantially sinusoidal 
vibrato signal, and more complex systems which pro 
vide a vibrato signal having a particular desired wave 
shape. .. 
Whereas these techniques provide a way to generate 

a vibrato signal, it has been found that a richer sound 
ing effect can be achieved by providing a complex wave 
shape rather than the sinusoidal wave shape provided 
by the simple vibrato oscillators of the prior art. The 
complex wave generating systems of the prior art are 
generally complex and expensive to manufacture. 

SUMMARY 
It is an object of the present invention to provide an 

improved vibrato generating system that provides a 
richer sounding vibrato signal. 

It is a further object of the invention to provide a sim 
ple vibrato system that provides a non-sinusoidal vi 
brato signal. 

In accordance with a preferred embodiment of the 
invention, a first vibrato oscillator is operated at a low 
vibrato frequency such as 6 Hz. A second vibrato oscil 
lator, similar to the first vibrato oscillator, it operated 
at a higher frequency, such as 12 Hz. The frequency de 
termining circuits of the two oscillators are coupled to 
synchronize the oscillations from the two oscillators. A 
combining circuit is connected to each of the oscilla 
tors to receive the 6 Hz and 12 Hz signals, and to com 
bine the received signals to provide the complex vi 
brato signal. . 

DESCRIPTION OF THE DRAWING 
In the drawing: 
FIG. 1 is a schematic diagram of the vibrato generat 

ing system according to the invention, and shows a por 
tion of an organ in a combined block and schematic di 
agram form; and . . . . 
FIG. 2 shows a waveform represenative of the com 

plex vibrato signal provided by the system according to 
the invention, 

DETAILED DESCRIPTION 
Referring to FIG.1, there is shown a master oscillator 

10 for an organ comprising transistors 12, 14, 16 and 
18 and associated components. The transistors 12 and 
14 have their collectors and emitters, respectively, con 
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and 18 are connected to ground, and the collectors of . 
the transistors 12, 14 are connected to the power sup 
ply A+ through a resistor 28, while the collectors of 
transistors 16, 18 are connected to A+ by means of a 
resistor 30. The collectors of the transistor 16, 18 are 
connected to the bases of the transistors 12, 14 through 
the resistors 20, 22. Similiary, the collectors of the tran 
sistors 2, 14 are connected to the bases of the transis 
tors 16, 18 through the resistors 24, 26 and a frequency 
determining network comprising capacitors 32, 34, a 
resistor 36, a crystal 38 and a switch 40. The collectors 
of the transistors 12, 14 are connected to a group of 
frequency dividers, shown as block 42, which generates 
musically related tone frequencies. The output of the 
dividers 42 is connected to a keyboard 44 which selec 
tively applies a tone from the dividers 42 to an amp 
lifier 46 for reproduction by a loudspeaker system 48. 

The vibrator system comprises a first vibrato oscilla 
tor 50 comprising transistors 52 and 54, and a second 
vibrato oscillator 70 comprising transistors 72 and 74. 
In the oscillator 50, the transistors 52 and 54 are con 
nected in parallel by means of resistors 56 and 58 in a 
similar fashion to the parallel connection of transistors 
12, 14 and 16, 18. The emitters of the transistors 52, 
54 are connected to ground while the collectors are 
connected to the power supply. At through a resistor 
59. The collectors of the transistors 52, 54 are also con 
nected to the bases thereof by means of the twin T 
feedback network comprising resistors 60-62 and ca 
pacitors 64-66. . . . 

The configuration of the oscillator 70 is similar to 
that of the oscillator 50, with the feedback between the 
collectors and bases of transistors 72, 74 being pro 
vided by the base resistors 76, 78 and the frequency de 
termining network comprising resistors 80-82 and ca 
pacitors 84–86. The frequency determining networks 
of the two oscillators are coupled together by means of 
a resistor 90 having one terminal connected to the 
junction of resistor .62 and capacitors 64, 65 and an 
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other terminal connected to the junction of the resistor 
82 and the capacitors 84, 85. . 
A combining network 100 comprises a variable resis 

tor 96 connected to ground, a resistor 92 connected to 
the collectors of the transistors 52, 54 and a resistor 94 
connected to the junction of the collectors of the tran 
sistors 72, 74. The junction of the resistors 24, 26 is 
connected to the junction of the resistors 92, 94 and 
96. 

In operation, the master oscillator 10 provides oscil 
lations to the divider 42 which provide musically re 
lated tones to the keyboard 44. The keyboard 44 se 
lects one or more of the notes to be played and passes 
the selected notes therethrough to the amplifier 46 for 
reproduction by the loudspeaker 48. The oscillator 10 

60 

nected together, and their bases connected together by 
means of resistors 20 and 22. Similarly, the transistors 
16 and 18 have their collectors and emitters connected 
together, and the bases connected by means of resistors 
24 and 26. The emitters of the transistors: 12, 14, 16 

has a switch 40, which when in the position shown, 
causes the frequency of the oscillator 10 to be con 
trolled by the crystal 38. Moving the armature of the 
switch 40 to the other position takes the crystal out of 
the circuit and the oscillation frequency is determined . 
by the value of the capacitor 32. 
The oscillator 10 may be frequency modulated by ap 

plying a signal to the junction of the resistors 24 and 26 
to change the base to emitter junction capacitance of 
the transistors 16 and 18, thereby changing the fre 
quency of oscillation of the oscillator 10. 



3 
The oscillator 50 operates at a low frequency, such 

as, for example, 6 Hz, the frequency of oscillation being 
determined by the twin T network comprising resistors 
60-62 and capacitors 64-66. The frequency of oscilla 
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tion of the oscillator 70 is selected to be a multiple of 5 
the frequency of oscillation of the oscillator 50, such 
as, for example, 12 Hz. As in the case of oscillator 50, 
the frequency of the oscillator 70 is determined by the 
network comprising resistors 80-82 and capacitors 
84-86. 
The twin T networks of the oscillators 50 and 70 are 

connected together by the resistors 90 to cause the two 
oscillators to operate in synchronizism. The aforemen 
tioned interconnection causes the two oscillators to op 
erate at a predetermined fixed phase relationship to 
provide a periodic complex waveform. The complex 
waveform is obtained by combining the 6 Hz signal 
from the oscillator 50 and the 12 Hz signal from the os 
cillator 70 by means of the resistors 92, 94 and 96. A 
typical waveform obtained at the junction of the resis 
tors 92, 94 and 96 is shown in FIG. 2. The complex 
waveform appearing at the junction of the resistors 92, 
94 and 96 is applied to the bases of the transistors 16, 
18 to cause the frequency of the oscillator 10 to vary 
in accordance with the complex function of FIG. 2. The 
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amount of vibrato effect is adjustable by means of the 
variable resistor 96. 
The invention has found that the application of the 

complex wave resulting from the combination of the 
two harmonically related phase locked signals from the 
oscillators 50 and 70 provides a pleasing vibrato effect 
having a much richer tone or quality of that obtained 
by other methods. The system according to the inven 
tion may be readily fabricated through the use of an in 
tegrated circuit having four dual input gates therein, 
the gates being connected together as shown in FIG. 1 
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to provide the circuit of the invention. Alternately, the 
circuit can be fabricated using single transistors in 
place of each of the transistor pairs 12, 14; 16, 18; 52, 
54 and 72, 74. Other modifications contemplated by 
those skilled in the art may also be used and fall within 
the scope and spirit of the invention. 

claim: 
1. A system for producing a non-sinusoidal vibrato 

signal having a periodic complex waveform, compris 
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4 
ing: 
a first low frequency vibrato oscillator including a 
frequency determining circuit tuned to a first fre 
quency for providing first oscillations having the 
first predetermined frequency; 

a second low frequency vibrato oscillator including a 
frequency determining circuit tuned to a second 
frequency higher than said first frequency and a 
predetermined even multiple thereof for providing 
second oscillations having the second predeter 
mined frequency; 

a coupling circuit connecting said first and second 
oscillators for synchronizing in phase locked rela 
tion said second oscillations to the predetermined 
frequency multiple of said first oscillations; and 

a combining circuit connected to said first and sec 
ond oscillators for receiving and combining said 
first and second oscillations, said combining circuit 
having an output terminal for providing said com 
bined first and second oscillations to provide said 
periodic complex waveform. 

2. A system as recited in claim 1 wherein each fre 
quency determining circuit includes a twin T resistance 
capacitance network and wherein said coupling circuit 
includes a resistor. 

3. A system as recited in claim 2 wherein said com 
bining circuit includes a plurality of resistors. 

4. A system as recited in claim 3 wherein the fre 
quency determining network of said second oscillator 
is tuned to twice the frequency to which the frequency 
determining circuit of said first oscillator is tuned. 

5. A system as recited in claim 1 further including a 
musical tone producing system connected to said com 
bining circuit, said tone producing system being re 
sponsive to said non-sinusoidal signal for periodically 
changing the frequency of said musical tones in accor 
dance therewith. 

6. A system as recited in claim 5 wherein said muscial 
tone producing system includes a master oscillator con 
nected to said combining circuit and responsive to said 
non-sinusoidal signal, and dividers connected to said 
master oscillator and responsive thereto for generating 
musical tones. 
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