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1. 
My invention relates to musical instruments of 

the type whereby the tone frequencies are pro 
duced by the rotation of a Sound track or series 
of tone patterns between a Source of power and 
a pickup device for further amplification. 
Though the many novel features and improve 
ments have a wide field of application, this in 
vention deals primarily with those instruments 
Wherein the tone patterns revolve between a light 
Source and a photocell. This System of photo 
electric tone generation, When combined With a 
keyboard and Suitable controls may be referred 
to as an organ. My invention compriseS Such an 
organ and its combination. With a radio receiver 
and phonograph. 

Musical notes, tones, and chords are produced 
by the repetition of a distinct single cycle. The 
cycle, whether simple or complex, is complete 
Within itself. Several instrumentS have been de 
vised for producing these notes and tones by in 
terrupting a light bearin. With a Series of patterins 
representing the desired tone. This has been ac 
complished by making endless bands of patterns 
or by recording sound on emulsified surfaces of 
cylinders and disks. The success of these devices 
has been limited by a number of factors. in 
cases where a cylinder is used, the number of pat 
terns must be increased in each Succeeding band 
to produce a note of a higher frequency. The size 
of the pattern decreases proportional to the in 
crease in the number of patterns to the extent 
that in one octave of music the pattern must be 
reduced to one half and in a range of five Octaves, 
the pattern decreases to one sixteenth its origi 
nal size. This would necessitate a rather intense 
light through a narrow aperture to obtain propel 
reproduction. To obtain such an intense light 
on all the bands would require a large Source of 
power as well as the use of condensing lenses. If 
a different light intensity were used on the war 
ious bands, the aperture Would have to vary ac 
cordingly, or the variations be compensated by 
other means. The photocell used in combination 
with the cylinder would have a length equal to 
all the Sound tracks combined; the cell being 
located lengthwise of the cylinder. In use, a 
photocell of that type Would have Only a Small 
fraction of its target area, activated by light 
through the Sound tracks at any one time. Thus 
the efficiency of the photocell and of the conn 
plete apparatus Would be reduced thereby. AS 
to recording of the tone patterns in endless con 
centric rings on flat disks, the recording has been 
done without regard to proportional spacing of 
the tone patterns making it necessary to Vary 
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the light intensity on each of the separate rings 
to get a uniform response. In instances where 
a plurality of disks have been used it has been 
necessary to use a photocell for each disk and a 
complicated mixer circuit to interlock these cells 
With the amplifier. 
The object of my invention is to apply these 

faimiliar principles, through the use of new and 
novel means to produce an instrument of the 
type; namely a photoelectric organ suitable for 
manufacture. To accomplish this I propose to 
eliminate many faults and disadvantages in ear. 
lier instruments of this type by new means and 
improvements with these objects; first, to have 
patterns of equal size throughout the frequency 
range; second, to expose these patterns to a 
light Source of minimum intensity; third, to make 
the light from any One or combination of notes 
or frequencies to fall uniformly over the entire 
target area of a Single photocell; fourth, to inter 
pose between the light Source and the photocell 
means for controlling the volume of sound pro 
duced; and fifth, to provide a method whereby 
the frequency range may be increased or de 
creased Without changing the size or structure 
of the tone generating elements. An additional 
object is an instrument of Simple and compact 
design Suitable for combination with a radio 
receiver and phonograph. 
That I have obtained many advantages and 

improvements as well as the specific objectives 
outlined Will be apparent from the accompanying 
drawings and the following Specification, in which 
a typical construction is described. 

Figure 1 is a Section view in isometric With a 
portion of the keyboard removed to more clearly 
illustrate the underlying mechanism. 

Figure 2 is a view of the tone generating mech 
anism and keyboard from underneath. 

Figure 3 is a Section view of the instrument 
taken in the opposite direction from Figure 1. 

Figure 4 is a view of the tone wheel with the 
Shutters Superimposed in Section. 

Figure 5 is an end view of the tone wheel, light 
Source and shutters. 

Figure 6 is an external view in isometric show 
ing the record player and record compartment in 
the loading position. 

Figure 7 is an external view in isometric of the 
upper portion of the instrument with the record 
drawers closed. 

Figure 8 is a block Wiring diagram. 
Referring to the drawings, Fig. 1 to Fig. 5: The 

keyboard and tone generating mechanism is com 
posed of Several duplicate units or sections. 
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These units are composed of duplicate parts 
Which have been given a common numeral, but 
carry a Subscript to identify the sections a, b, c, 
d, and e. See Fig. 2. The keys and 2 are piv 
otably Supported on shaft 3 which in turn is rigid 
ly attached to the chassis by Screws 5 and 6. To 
keys and 2 are pivotably connected the shut 
ter by rivet 8 and connector 9 which is securely 
attached to the keys and 2 by Screw . The 
Slot in Shutter allows the shutter to rock 
freely over shaft 2 which is Supported through 
holes in the chassis 4 at points 3 and 4. Feit 
pads 5 and 6 supported on croSS members if 
and 8 of chassis 4 restrict and cushion the move 
inent of the keys and 2. The keys move be 
tWeen guides 9 afixed to chassis 4. The shut 
ter's group together between the shutter guides 
25 and 2. The guide 20 is attached to the chas 
sis 4 by Screws 22. The guide 2 is attached to 
the extension 23 from the cross member 8 by 
screws 24. The shutters have a raised spot 25 
to form a bearing With the adjacent Shutters and 
a bend 26 near their ends to overlap slightly the 
adjacent Shutter thereby forming a barrier to the 
light froin bulb 2. The bulb 2 has a long 
Straight filament, 28 Surrounded by a reflector 29 
having an aperture 3 as shown in Fig. 5. The 
bulb 2 is Supported in Socket-bracket 3 adjust 
ably mounted by thumbscrew 32 to the chassis 4. 
The tone wheel 33 with the hub 34 is driven by 
the motor 35 Which is Supported on the chassis fi 
by means of ScreWS 36 and bracket 3. A mirror 
38 is no unted. On an extension rod 39 from the 
chassis 4 by a ball and Socket clamp 4. All of 
the aforeinentioned parts form a unit lecha 
nism supported in the cabinet 4 on a ledge 42 
and rib 43, being attached thereto by ScreWS 4. 
The unit mechanism previously described con 

tains twelve keys and Shutters for controlling 
the twelve Sound tracks on the tone Wheel. Tihese 
twelve sound tracks have the related frequencies 
for producing an octave of music. AS each unit 
or Section covers an octave, an extended Scaie 
may be formed by placing a number of these 
units together. Fig. 2 illustrates an instrument 
combining five Such units. The impulses and 
frequencies generated by the various unitS are 
controiled and amplified by devices common to 
all the various units. The amplifier-power Sup 
gly 45 is located on a shelf over the mechanism. 
The lights 2d., 27b, 27c, 22d, and 2e are excited 
by a current free of audible variations. The 
current is produced by power supply 45 and fed 
through the lead 46 to bulb 2d, to bulb 2b by 
lead lia, to bulb 2ic by lead 67b, to bulb. 2d 
by lead 4c, to bulb 27e by lead 4d, and back 
to the power supply 45 by lead 48. The photo 
cell 49 is enclosed by shield can 59 and is Sup 
ported by arm 5 which is attached to rib 43 by 
Screws 52. The arm 5 is pierced by a hole 53 
to form a bearing for the extension rod 54 of 
the Swell pedal control. The SWell pedal con 
trol consists of the extension rod 54 rigidly at 
tached to a frame 55 which is rigidly Supported 
on rod 56 which in turn is pivotally connected by 
pin 5 to an extension of the pedal 58. Pedal 
SS is rockably mounted on pin 59 and Supported 
on an extended portion of the cabinet 4Ti. 
Frame 53 retains a diffuser 61 having an opaque 
portion 62 at one end and a transparent portion 
63 at the other end with a gradual Shading in 
between. The photocell is connected to the am 
plifier 33 by a shielded cable 64. The Speaker 
65 is connected to the amplifier 45 by lead 66. 
The tone wheel 33 consists of a transparent 
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disk having endless tracks 67. These tracks 6 
are made up of a number of tone patterns 68. 
The pattern 68 is a graphical representation of 
a note tone or chord. This pattern or graph 
may represent another instrument or be purely 
linaglary. 
The method of obtaining these patterns is as 

followS. When the tones of a known instru 
ment are desired, that instrument is played or 
a recording of it is played through a suitable 
device connected to an OScilloscope. During the 
time the desired note is played there will be 
formed on the Screen of the oscilloscope a still 
pattern or trace graphically representing the re 
lation of the amplitude of the Sound With respect 
to the time, at any instant from the beginning 
to the end of the cycle. A similar graph may 
be made by enlarging a Section of motion picture 
Sound track fin having the desired tone. It is 
also feasible to mathematically calculate the re 
lation of the higher frequencies to the funda 
mental and to draw a graph to represent them. 
The next step is to alter the dimensions of the 
graph to fit the Space allowed for it on the tone 
Wheel. iihis altered graph then becomes a tem 
plate and a Set of patterns for the full Wheel are 
cut according to it. The patterns are arranged 
On a Suitable backing in tWelve concentric ringS 
With the number of patterns in each ring being 

30 

photographic means to a suitable Size. 

40 

60 

8 5 

70 

75 

related as are the twelve frequencies of an octave 
of music in the tempered Scale. It is advisable 
that the graph tenplate and tone wheel be made 
on an enlarged Scale and then be reduced by 

The di 
ameters of the various rings must hold Substan 
tially the same relationship to each other as do 
the frequencies. The tone wheels may be of the 
variable density type. They can be made by 
shifting a tone wheel disk coated with a photo 
graphic material with respect to a mask having 
narrow slits while being exposed to a light source 
which varies in intensity corresponding to the 
Variations of the desired tone. One ring of pat 
terns Would be exposed at a time With the num 
ber of Slits in the mask being equal to the fre 
quency desired. 
As each wheel represents an octave of music, 

five or more wheels will produce five or more 
octaves of music if each Succeeding Wheel is 
driven twice as fast as the preceding one. Thus 
an unlimited range of frequencies can be pro 
duced without any changes in lights, apertures, 
or patterns, if the rate of travel of the various 
patterns is proportional to their respective fre 
quencies. 
Operation of the instrument is as follows. The 

keys and shutters are counterbalanced by Slug 
8 which will maintain them in the raised position 
shown in Fig. 3 except when depressed by the 
musician or operator. When any one of the keys 
or 2 is depressed down against the felt bumper 

f5, the shutter will be lifted to the position 
shown in Fig. 5. In that position, light from 
bulb 27 is free to pass through the tone wheel 33 
to the mirror 38, to be reflected through the 
diffuser 6 onto the photocell 49. The beam of 
light originating in bulb 27 and passing through 
the tone wheel then beneath the raised shutter 
and between the adjacent shutters tends to in 
crease in height and Width until on reaching the 
cell it covers the whole target area of the cell. 
Variations in the light falling on the cell pro 
duced by the motion of the tone patterns produce 
corresponding variations in the current passing 
through the photocell. These variations in cur 
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rent are suitably amplified by means 45 and 
changed to sound by speaker 65. If several keys 
are depressed at the same time the light beams 
from the several sound tracks superimpose on one 
another to produce a compound or complex in 
pulse in the cell. Any number of keys in a single 
octave may be depressed at one time. Fig. 4 
represents a major triad. The light from the 
sound tracks thus exposed are reflected to the 
cell by the mirror for that octave. The mirrors 
38d, 38b, 38c, 38d, and 38e are adjusted by means 
of their respective ball and socket clamps to 
focus the light from their respective bulbs. 27a, 
27b, 27c, 27d., and 27e onto the photocell 49. Any 
number of keys in all the octaves combined may 
be depressed at the Same time. The light beams 
originating in any one or all of the octave sec 
tions would be reflected by their respective mir 
ror to the photocell. A rocking action applied to 
the Swell pedal 58 will raise or lower the diffuser 
6. The opaque portion 62 obstructs the light 
falling on the cell 49 whereas the transparent 
portion 63 freely passes the light to the cell. 
The gradual shading between opaque and trans 
parent produces a corresponding change in the 
amount of light falling on the cell. The move 
ment of the diffuser will cause variations in the 
amount of light on the cell which will produce 
corresponding changes in the volume of sound 
produced by the instrument. Expression may be 
put in the music by the use of this control. In 
addition there are the usual volume, bass, and 
treble controls on the amplifier. 
The instrument just described is Suitable for 

combination with a radio receiver and phono 
graph. Such a combination is shown in Figs. 
6, 7, and 8 being entirely self-contained in the 
cabinet (4I and 4T). This cabinet is best de 
scribed in two parts. The lower part 4 L form 
ing a housing and Support for the speaker key 
board and aSSociated mechanism. The upper 
part forming a housing over the record player, 
record compartment, and the amplifier power 
supply 45. The center portion thereof is re 
cessed to accommodate a control panel and a 
music rack consisting of the ledge 76 and the 
Sloping front 77. The phonograph or record 
player 85 is mounted in the drawer 86 which 
may be drawn out to the position shown in Fig. 6 
for loading or unloading of records. The par 
titioned drawer 8 forms a convenient storage 
compartment for the records when not in use. 
It can be drawn out from the cabinet housing as 
shown in Fig. 6 for loading and unloading of 
records. 

Referring to Fig. 8, part 45 can be subdivided 
into a radio-frequency amplifier and detector 80, 
an audio-frequency amplifier 8, and a power 
Supply 82. The audio-frequency amplifier 8 has 
three separate imputs radio R, phono P, and 
Organ O, connected through the multiple master 
selecting switch. 69. To complete the circuit the 
three imputs have a common ground terminal G. 
The radio tuner 80, having station selector 

knob 73 and push buttons 74, is connected to 
the amplifier 8 when the Switch 69 is positioned 
at R. When positioned at R, the phono and or 
gan circuits are inactive. The panel light 75 is 
operated at a Suitable intensity to illuminate the 
radio dial by the current present in the radio 
tuner 80. The radio dial forms a part of the 
panel light and is also identified as 75. 
When the Switch 69 is positioned at P, a cir 

cuit is closed connecting the record player 85 by 
lead T9 with the Pinput to the amplifier 8. The 
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6 
recorded player draws current from the line 83 
through the lead 78. When the Switch 69 is posi 
tioned at P the radio tuner 80 and the organ are 
inactive, 
When the organ or O position is selected two 

separate circuits are completed; first, the photo 
cell 49 from G to O input, second, the power 
supply 82 for operating the lights 27 and the mo 
tor 35 through lead 84 are connected to the power 
line 83. The dial and panel light 75 is also oper 
ated from the power Supply 82 at a high inten 
sity, thereby illuminating the music rack formed 
by the ledge 76 and the sloping front 77. 
The volume control 70, the treble control 7? 

and the bass control 12, may be used at any time 
With any one of the divisions radio, phonograph, 
Or organ, to control tone and volume. A Switch 
actuated by the volume control 70 connects or 
disconnects the instrument with the power line 
83. 
My invention is not to be limited to the con 

struction covered by the drawings and specifi 
cation or to the improvements as a combination 
but may be applied to and embodied in any in 
Strumentality within the scope of the following 
claims. 

I claim: 
1. A musical instrument having a plurality of 

Octaves activating a photocell coupled to an am. 
plifier and sound producing means with each 
Octave comprising a frame supporting a shaft 
upon which a plurality of keys are pivoted, the 
keys oscillating between vertical guides and hori 
Zontal bumpers secured to the frame, a group of 
COunterbalanced shutter-bars rockably mounted 
On a shaft Supported by the frame, one end of 
each shutter-bar being pivotably attached to a 
key at a point below the key's operating surface 
and With the free ends of the shutter-bars group 
ing together between adjustable guides secured 
to the frame, a tone wheel mounted on and 
driven by a motor mounted on the frame, a mir 
rOr adjustably mounted on the frame, a light 
bulb in a Socket attached to the frame; the light 
bulb being positioned to shine through the tone 
Wheel toward the group of shutter-bars, the light 
being effectively blocked thereby, except when a 
shutter-bar is moved by the motion of the key 
to which the shutter-bar is attached, at such 
times the light being free to pass on to the mir 
ror Where it is reflected to the photocell. 

2. The invention as defined in claim 1 includ 
ing means positioned in front of the photocell 
to vary the light intensity falling on the cell 
thereby controlling the volume of sound pro 
duced comprising a diffuser having a transparent 
portion and an opaque portion with gradual shad 
ing in between connected to a pedal by suitable 
means So that the diffuser may be raised or 
lowered by tilting the pedal. 

3. A musical instrument having a plurality of 
Octave producing means activating a photocell 
coupled to an amplifier and sound producing 
means With each octave producing means com 
prising a tone wheel mounted on a geared motor, 
a light bulb behind the tone wheel, a group of 
shutters positioned between guides in front of 
the tone wheel, each shutter fulcruming over a 
shaft with one end pivotally attached to a key 
and a mirror positioned to reflect to said photo 
Cell any light variations generated by the tone 
wheel, geared motor, and light bulb and controlled 
by keys and shutters and means interposed be 
tWeen the light source and the photocell for con 
trolling the volume of sound produced compris 
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ing a diffuser having a transparent portion and 
an opaque portion with gradual shading in be 
tween, connected to a pedal by suitable means so 
that the diffuser may be raised or lowered by 
tilting the pedal. 

4. A photoelectric organ and radio-phonograph 
combination having an amplifier and Sound pro 
ducing means common to the three devices and 
a cabinet the lower part of which supports a 
keyboard of the organ and acts as a resonator 
for the Sound producing means and the upper 
part which projects above the keyboard has the 
center section recessed and sloping to form a 
music rack and contains a radio receiver, an 
amplifier, a record player, and a record storage 
Compartiment. 

5. A photoelectric organ and radio combina 
tion housed in a cabinet having a lighted control 
panel located above and behind the organ key 
board in a recessed sloping center portion of the 
cabinet With a ledge behind the control panel 
cooperating With the sloping center portion of 
the cabinet to form a music rack receiving illu 
mination from the lighted control panel. 

6. A multiple purpose instrument composed of 
a radio receiver, a phonograph, and an organ 
housed in a cabinet having, a base Supporting the 
keyboard of the Organ and its associated mech 
anism, a three part structure above and behind. 
the keyboard the center part of which contains 
a radio frequency amplifier, detector, tuner and 
an audio frequency amplifier With a panel con 
taining instrument selector, station selector, bass, 
treble, and volume controls of the tuner and am 
plifier located in the same plane and in close 
relation to the keyboard, the remaining two parts 
containing and housing respectively a drawer 
COntaining a record player and a partitioned 
drawer for record storage either of which can be 
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drawn out for loading, and a music rack located 
behind the amplifier controls and illuminated 
by a panel and dial light. 

7. An electronic circuit comprising an audio 
frequency amplifier connected thereto, a radio 
frequency amplifier and detector, a phonograph, 
a photocell, a group of light bulbs operated from 
a power supply, a group of motors, and a three 
position four-gang Inultiple selector SWitch hav 
ing contact means and circuit connectors between 
said contact means and said components for ef 
fecting the connection of the latter in the foll 
lowing order: first, the radio frequency amplifier 
and detector with the audio frequency amplifier; 
Second, the phonograph. With the audio frequency 
amplifier, and third, the photocell with the audio 
frequency amplifier and the Inotor and power 
Supply with the power Source to Which the audio 
frequency amplifier is connected. 

8. The invention as defined in claim 7 including 
the addition of a dial and panel light Which 
Operates On the first and third positions. 
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