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In general, this invention is concerned with a new and
improved electronic organ and more particularly to an
electronic organ capable of producing a random sound
which will more nearly duplicate the tonal qualities of
a pipe organ than has been previously been possible.

In the past, there have been many attempts to duplicate
the sound of an actual pipe organ. One of the qualities
of the pipe organ tonality that has been more difficult
to duplicate than others is the random sound caused by
variations in frequency, which variations are affected by
changes in wind supply, temperature, barometric pressure,
and air turbulence within the pipe. This is especially true
when dealing with pipe organs of the. classical period
_where low wind pressures were used and variations in wind
supply produced more significant variations then could
be noted in high wind pressure organs. However, even in
high wind pressure organs, there were still many vari-
ations, each differing in different pipes. Accordingly, the
random variation was not uniform throughout the tonal
range of the organ.

Thus, to produce a good cohesive ensemble, it is nec-
essary to provide an electronic organ in which the vari-
ations are of a nature that will provide a different
variation for different individual tones produced by the
organ.

Utilizing the random sound devices of the prior art,
this would have required a separate device for each of the
individual tone generators, which expense would be pro-
hibitive.

Further, prior attempts at duplicating the random mo-
tion effect with electronic tone generators forming part
of an electronic organ have not yielded satisfactory
results due, in large measure, to the fact that variations
in the frequency and volume of the tone generators has
caused them to go flat at times producing a discordant
sound, inconsonant with the actual sound to be duplicated.

It should be noted that this random sound effect pro-
duces with single stops of pipe organs a warm and moving
sound which develops power and majesty in full ensembles
and is thus extremely desirable to duplicate. ‘

Therefore, it is the general object of this invention to
avoid and overcome the foregoing difficulties and other
practices of the prior art by the provision of a new and
better electronic musical instrument which more faith-
fully duplicates the random sound effect found in pipe
organs, g : v

A further object of this invention is the provision of

a new and better device for producing a random sound °

effect of a pipe organ which will effect different tone
generators differently without requiring separate appara-
tus for each tone generator.

A still further object of this invention is the provision
of a new and less expensive device for producing a ran-
dom sound effect in electronic organs which will not make
the individual tones sound flat, but' will still ‘produce
the desired variations in frequencies so as to-more nearly
duplicate the random sound effect found in pipe organs.

Another object of this invention is the provision of a
new and better device for producing a random sound
effect in electronic organs which can be simply and easily
added to existing electronic organs without substantial
revision in the existing apparatus.

Other objects will appear hereinafter.

For the purpose of illustrating the invention, there is
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shown in the drawings a form which is preseptly pre-
ferred; it being understood, however, that this. invention
is not limited to the precise arrangements and instrumen-
talities shown. | .

In FIGURE 1 there is shown, schematically, an elec-
tronic organ built in accordance with the principles of the
present invention. . ) o

FIGURE 2 is a cross-sectional view of the apparatus
for producing the random motion effect utilized with the
electronic organ of FIGURE 1. o .

FIGURE 3 is a front plan view of the disc shown in
FIGURE 2 taken along lines 3—3. ) .

- In FIGURE 1, there is shown an electronic organ built

in accordance with the principles of the present inven-
tion and generally designated by the numeral 10, it being
understood that the parts shown are normally mounted
in the usual cabinet or console (not shown). .

The organ 10 includes a plurality of tone generators
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34 with
each tone generator being associated with a note on Fhe
chromatic scale starting with tone generator 12 which
will produce the note C. .

For purposes of clarity, only tone generator 12 W1.11_be
discussed in detail, it being understood that the remaining
tone generators are substantially similar in operation and
are different only in that they will produce a different
tone on the chromatic scale.

Tone generator 12 includes a master oscillator and
four divider oscillators connected to and controlled by
the master oscillator. As is well understood, the tone gen-
erator 12 includes a first divider or slave oscillator con-
nected to and controlled by the master oscillator while a
second slave or divider oscillator is controlled by the first
slave or divider oscillator etc. Each of the oscillators
forming the tone generator 12 has a separate output ter-
minal 36, 38, 40, 42, and 44,

As will be understood there is one of the aforesaid out-
put terminals for each note of the organ, which for pur-
poses of example only will be considered to be 60 notes.
Each of the output connections from the divider oscil-
lators and the master oscillator are connected to key
switches, organ stops, and filters all indicated quite gen-
erally in the box identified by the numeral 46. The .key
switches, stops, and filters are connected to an amplifier
48 of conventional design and the amplifier is connected
to a loud-speaker 50. Of course, all of the aforegoing
parts are mounted in the usual cabinet or console.

The random motion generator of the present invention

-is shown in dotted line and indicated by the numeral 52.

The random motion generator of the present invention
includes twelve photoresistors 54, 56, 58, 60, 62, 64, 66,
68, 70, 72, 74, and 76 associated respectively with the
grid circuit of the master oscillator of each of the respec-
tive tone generators 12, 14, 16, 18, 20, 22, 24, 26, 28,
30, 32, and 34. The photoresistor 54, which is taken for
purposes of example only, would normally be connected
to the grid circuit of a master oscillator such as is shown
in U.S. Patent 3,196,200 “Electronic Musical Instrument
Oscillator.” However, it will be understood that the photo-
resistor 54 could be connected to any tone generator os-
cillator at the same place as a mormal vibrato source is

-applied to the electronic oscillator.

All -of the photoresistors 54-76 are connected to the

- positive terminal of a battery source 78 having its nega-

tive terminal at ground potential. The photoresistors 54—
76 are operative, when illuminated by a light source, to
be conductive and, when so conductive, will supply the
positive DC voltage from battery 78 to the grids of their
respective tone generators. When the positive signal is
received by a tone generator such as tone generator 12,
this will cause the tone generator to go sharp. When the
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voltage is removed from the input to the tone geﬂerétor :

12, the, generator will return to its neutral tuning position.
This is unlike a normal vibrato oscillator which forces
the generator sharp and flat at a constant rate to produce
a repetitive pleasant modulation of the signal being af-
fected.

The photoresistors 54-76 are equidistantly spaced on
a circular path positioned on one side of a translucent or
transparent disc 80. Disc 80 is adapted to be rotated about
its axis by a motor 82.

On the side of disc 80 opposite from the photoresistors
5476 are placed twelve incandescent lamps 84, 86, 88,
etc. aligned with their respective photoresistors 54-76.
The disc 80 has, on its periphery, twelve spaced opaque
portions 90, 92, 94, 96, 98, 100, 102, 104, 106, 108, 110,
and 112. These spaced opaque portions 90-112 are each
different in their size, and the spacing between adjacent
opaque portions is also different. In fact, the spacing and
size of the opaque portions 90-112 can be considered a
random selection. It will be understood that those lamps
84, 86, 88, etc. which are positioned adjacent one of the
opaque portions 90-112 will not illuminate their respec-
tive photoresistors 54-76, and, accordingly, the tone gen-
erator associated with the non-illuminated photoresistor
will produce its normal tone. Those incandescent lamps

which are opposite from a translucent portion of the -

disc 80 will illuminate their respective photoresistors and,
accordingly, the tone generator associated with the il-
luminated photoresistor will go sharp. The motor 82
drives the disc 80 at a constant rate which in one prac-
tical embodiment was found to be operative between one
and eight revolutions per minute. It will be noted that
each of the tone generators 12-34 will be differently af-
fected by its individual photoresistors 54-76 as the ran-
dom variation of the applied DC voltage is different at
any given point in time for each of the tone generators.
Accordingly, it is possible to achieve what is comparable
to a chorus effect in a pipe organ because of the random
motion of the frequency of each of the different master
oscillators forming the electronic organ 10. The variation
in resistance of the photoresistors 54-76, being somewhat
gradual, rather than instantaneous, produces a natural
sound not unlike that produced by variations in wind
pressure, temperature, barometric pressure, and air tur-
bulence within the pipes of a standard pipe organ.

The present invention may be embodied in other spe-
cific forms without departing from the spirit or essential
attributes thereof and, accordingly, reference should be
made to the appended claims rather than to the foregoing
specification . as indicating the scope of the invention.

I claim in my invention:

1. An electronic organ comprising a plurality of elec-
trical tone generators each operative to provide electrical
signals having a different predetermined frequency, trans-
ducing means operative to change an applied electrical
signal to a sound signal at the frequency of the applied
electrical signal, key means for selectively connecting one
or more of said tone generators to said transducing means,
and random sound effect means for individually con-
trolling each of said tone generators in a different man-
ner whereby each tone generator will produce a different
random variation in the electrical signal frequency of
each tone generator at any given time.

2. The electronic organ of claim 1 wherein said ran-
dom sound effect means is operative to randomly vary
the sound signal output of said transducing means when
said key means connects -said transducing means to a
tone generator, 'said tone generators having their prede-
termined frequencies arranged to produce a chromatic
scale, said random variation in the frequency of each tone
generator being operative to vary the transduced sound

" sighal from ‘the natiral tone produced by the particular
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_tone generator to a sharp tone.

3. The electronic organ of claim 2 wherein each of
said tone generators includes a master oscillator which
controls at least one divider oscillator, said random sound
effect means being operative to control the master oscil-
lator of a particular tone generator to thusly control the
electrical signal of its associated divider oscillator.

4. The electronic organ of claim 1 wherein said
random sound effect means includes a plurality of de-
vices to randomly vary respectively each of said plurality
of tone generators, each of said devices randomly vary-
ing in the same manner as every other device with the
particular random variation of any one device delayed
in time with respect to the random variation of every
other device whereby, at any given time, each of the tone
generators is randomly varied in a different manner.

5. The electronic organ of claim 4 including a single
controller for all of said devices, said controller being
cyclically operative.

6. The electronic organ of claim 5 wherein each of
said tone generators is operative, when connected to said

“transducing means to produce a different note on the

chromatic scale as a sound signal, each of said devices
being operative to randomly maintain its particular tone
generator with an output electrical signal to produce a
natural tone and, additionally, to cause said tone genera-
tor to produce a sharp tone signal in a random manner.

7. The electronic organ of claim 6 wherein each of said
tone generators includes a master oscillator and a plural-
ity of divider oscillators, each of said devices being op-
erative to control the frequency of its associated master
oscillator and, thus, to vary the frequency of the elec-
trical signal from the associated divider oscillators.

8. The electronic organ of claim 5 wherein each of
said devices is a light responsive device operative to have
an electrical parameter thereof varied in a manner to
cause variation in the frequency of the electrical signal
from its associated tone generator, and means for random-
ly exposing each of said devices to a light source.

9. The electronic organ of claim 8 wherein said light
sensitive devices are spaced about a circular path, said
last mentioned means including a rotating shutter mounted
in said path having on its opposite side a plurality of
light sources arranged along a similar circular path spaced
in a manner placing each of said light sources immediately
opposite a light sensitive device with said shutter there-
between, said shutter being operative to expose said light
sensitive devices to said light sources in a random manner.

10. An electronic organ of claim 9 wherein said light
sources and said light sensitive devices are equally spaced
about said circular path, said shutter having opaque and
translucent areas positioned on said circular path and
spaced in a random manner with the opaque and trans-
lucent areas being randomly varied in size to affect
random variation in the exposure of each of said light
sensitive devices.’ -

11. The electronic organ of claim 10 wherein said
shutter means includes driving means for rotating said
disc at' a speed between one and eight revolutions per
minute.
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