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4 Claims.
1
This invention relates to electronic musical in-
struments, and more particularly to an instru-

ment of the electronic organ type which is ca-
pable of selectively reproducing the recorded

tones of any frequency or note desired by the .

player, not only of organ pipes but of the pi-
ano, the violin, the human voice, or of any other
tone-producing instrumentality which can be re-

corded on g sound track.

a novel and improved electronic musical 1nst11.,-
ment which is simple in constructlon inexpen-
sive to manufacture, and easy to play, said In-
strument having conventional keyboard operat-
ing means and being arranged so that the tones
of one or more individual musical Instr uments
may be selectively produced, as desired by the
operator, or combinations of tones of different
instruments may be simultaneously produced.

A further object of the invention is to pro- «

vide an improved electronic musical instrument
utilizing recorded tones of various instruments
wherein the musical tones are recorded on sound
tracks and wherein a conventional keyboard may
be utilized to confrol the selection of tones to
be reproduced, the instrument being very com-
pact in size, reliable in operation and sturdy in
construction. |

Further objects and advantages of the inven-
tion will become apparent from the following de-
scription and claims, and from the accompany-
ing drawings, wherein: |

Figure 1 is a transverse vertical cross-sectional
view taken through the upper portion of an elec-
tronic musical instrument constructed in accord-
ance with the present invention. |

Figure 2 1s an enlarged fragmentary eleva-
tional view of the sound track cyunder on which

A main object of the invention is to provide 10

15

its axis.

2

showing the tone characteristics selecting plate
and the manually operated selecting element co-
operating therewith.

Referring to the drawings, [{ designates the
cabinet of the instrument, said cabinet hous-

ing a suitable frame, indicated generally at {2,

on which the various internal components of the
instrument are supported.

Designated at 13 is g transparent cylinder hav-
ing rigidly secured to one end thereof a gear
4. Gear 44 is journaled fto a bracket i5 s
cured in any suitable manner to frame {2. Gear
14 is held vertical by bracket {8, thereby sup-
porting cylinder i3 so as to maintain said cyl-

inder in & horizontal position for rotation around
_ Secured to frame (2 in any suitable
manner adjacent the opposite end of cylinder {3

~ is an elongated photo-electric cell {6 which pro-
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the various tones are recorded forming part of

the electronic musical instrument of Ficure 1.
Figure 3 is a transverse cross-sectional view
showing a portion of the structure of Figure 1
and showing a tone selecting plate in elevated
position. | -
Figure 4 1s an enlarged cross-sectional detail
view taken on line 4—4 of Figure 1, showing the
tone characterlstlc selecting gate in front ele-
vation.
- Figure 5 is a fragmentary perspective detail
view showing the relative arrangement .of parts
of the tone selecting and tone characteristic se~
lecting elements of the electronic musical in-
strument of Figure 1.

Figure 6 is a fronf elevational detail view of a
portion of the musical instrument of Figure 1,
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length of drum |{3.
cylinder 13 and the cell 16 extend longitudi-
naily of cabinet If and are located in the rear
rortion of said cabinet. The cathode of the cell,
shown at {71 extends axially of cylinder 16 and

at 18 faces forwardly. The

gears shown at 20, 21,

jects axially through substantially the entire
As shown in Figure 1, the

the semi-cylindrical anode thereof, designated
photo-electric cell
{6 is supported in a statichary position, while
the cylinder {3 is rotatable about the axis de-

fined by the elongated cathode {71 of the cell.

Mounted on the frame 12 below the rotary
cylinder i3 is a constant speed motor {2. The
shaft of motor {9 is coupled through reduction
22, 23, and 24 to the
gear {4 of cylinder [3. The reduction gears
are rotatively supported in any suitable man-
ner within frame 12 .50 as t0 revolve around hor-
izontal longltudmal axes a,nd to transmit torque
to gear 14 so as to rotate cylmder 13 at 2 con-
stant rate.

Imprinted on the transparent cylinder I8 are
a multiplicity of successive groups of constant
width sound ftr acks designated in Figure 2 at
2%, 26, 21, ete. Hach group comprises an eqgual
number of individual scund tracks, such as are
indicated at 28a to 284, 28ag to 28h, ete. The
sound tracks 25aq to €57 are recordings of the
first note of the musical spectrum covered by
the device, as played by different instruments.
For example, the track 25q may be the record-
ing of this first note as played by a fiule organ
stop, 290 may be the recording of the same nole
as played by an oboe, 25¢ may he the recording
of the same note as played by a rzed organ ston,
25d may -be -the recording of the gsame note as
played by a violin, ete. :The sound track fre-
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quencies of the bands in group 26 all corre-

spond to the next note in the musical spectrum,

but again, track 28a is the recording of a flute .

organ stop, 260 is the recording of an oboe, 29¢
is the recording of s reed organ, ete. Group 217

comprises corresponding individual recordings of

the next note in the spectrum. There are 61
groups of sound tracks, corresponding to the 61
notes of a conventional organ manual.

—ecured in any suitable manner inside the
cabinet 1§ forwardly of and paraliel to cylinder
13 is an elongated tubular lamp 28. Designated
at 29 is an opague shield member which 1s se-
cured in cabhinet 11 rearwardly adjacent lamp 28.
Shield member £9 is formed with an elongated
horizontal slit $& lving in the same horizontal
plane as cathode {7 and the filament of lamp 28,

Secured in cabinet 1§ rearwardly adjacent snield

meinber 2% is vthe horizontal elongated cylindrical

lens 3§ positicned so as to focus the light emanat-
ing from slit 3% ontve the sound tracks. Such light
will pass through the sound tracks carried by
the rotating cylinder {8 and will be modulated
thereby, producing corresponding modulations of
the photo-elsciric current generated in cell 16.
The speed of rotation of cylinder 13 is such as
to provide the same linear rate of movement of
the sound tracks as was employed in recording
the tracks, wherehy the flucvuations in photo-
electric current thus generated correspond exX-
actly to the original sound frequencies. Cell 1§
is connected to the input circuit of a suitable
audio amplifier, not shown, the fluctuations in
photo-electric current being coupled in a well-
known manner to the input grid of the amplifier
to impress an audio signal thereon. The armpli-
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fier is connected to one or more loud speakers

which reproduce the amplified sound track fre-
quencies.

Manual selection of the tone group freguen-
cies is obtained by means oi vertically movable
diaphragm elements 3¢ located rearwardly ad-
jacent the cylindrical lens 3¢, There i1s one di-
aphragm element 32 for each tone group, a total
of 64 diaphragm elements being therefore pro-
vided. The diaphragm eclements 32 are preier-
ably aligned in a common plane extending par-
allel to cylinder {8 and are slidably supported for
vertical movement between parallel guide bars
33, 33 secured in any suitable manner within
cabinet {{ and located above the horizontal plane
containing the cathode t7 and the flament of
lamp 28. Hach diaphragm element 32 comprises
a, transparent plate having an opaque horizontal
band 2£2 thereon. The lower end of each di-
aphragm element is pivotally connected to the
inner end of a respective key lever 39, as shown
at 36, said key lever being pivoted at its inter-
mediate porticn to the frame 12, as shown at 37%.
The frame 1Z is provided with an upstanding
longitudinal rib €8 which underlies the inner end
portions of the key lever 33. Connecting the
inner ends of the key levers to the frame 2 are
respective springs 89 which bias said inner ends
gownwardly into abutment with the rib 38. In
the normal positions of the key levers 35, the
opaque bands 34 carried on their associated di-
aphragm elements 32 blogk the passage of light
from Iens 3{ to cylinder 3. When the outer key

-'-—

porticns of the key levers, shown at 48, are de-

pressed, the diapihragm eleirients 3% are elevated
removing the opague bands 4 irom the path of
the light beam produced by lens Si.

Selection of the desired tone characteristics is
obtained by means of a vertically adjustable tone
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gate 41 located bhetween the diaphragms 32 and
the cylinder {3. Tone gate £§ comprises & lcngi-
tudinally extending elongated vertical plate mem-
ber 42 correspeonding in length to the cylinder 3
and parallel therewith. At its ends the plate
member 42 is provided with vertical bar elements
43, 43 which are slidably received between upper
and Jower pairs of opposed guide brackets 84, &4
secured to the side walls of cabinet 1¢§. Des~
ignated at &5, £5 are respective adjusving levers
having slotted ends 46 pivotally connectad o the
lower ends of the respective bars #3 by means of
rivets 47. The levers 45 are pivoted at their in-
termediate portions to frame {2, as shown at 48,
and extend forwardly to positions subadjacent
the instrument keyboard, where they terminate
in knobs 49. The forward portions of levers 49
pass through vertical slots 58 formed in a front
panel 51 secured toc irame (2. Secured to panel
Bl in overlying relationship to the siots &8 are

respective vertically slotted plates %2 through
which the levers 45 pass.

The slovs in plates B2
are formed with a series of vertvically spaced
notches 83. By adjusting the levers 4% into inter-
locking engagement with corresgonding respec-
tive notches 52 of the pilates 52, the tone gate
41 may be locked in any one of a pilurality of dif-
ferent positions of vertical adjustment.

The levers 45 are made of suitable material
such as steel rod steck or the like, having suffi-
cient flexibility to allow the forward portions of
sald levers to ke flexed laterally when moving
said levers from engagement from one ncich 53
to another.

Referring now to Figures 4 and H, it will he
seen that the plate member 42 is formed with re-
current diagonally spaced groups of apertures,
shown at 58a to 547, £5a to B5n, B6a o 587, etc.
The lateral spacing of the apertures in each
group is the same as the lateral spacing hevtweaen
the individual adjacent sound tracks in the re-
spective groups 25, 2%, 2§, etec. cn cylinder 3.
The overall width of each group of apertures is
the same as the width of the sound track groups.
The vertical spacing between adjacent apercures
corresponds to the vertical distance through
which the plate member &2 is moved when the
levers 45 are moved from engagement with gne

set of notches 83 into engagement with the next

adjacent set of notches.

The apertures 84a to B5A are lecated so as 1o
bhe in alignment with the sound itracks 2ha 10 2bh
respectively. The apertures i%a to #¥35h are in
alienment with sound tracks 2&g to 28h respec-
tively. There are 61 groups oif aperiures, each
group having iis apertures aligned with the
sound tracks of a corresponding tonal group on
cylinder (2. In addition to the individusally
aligned apertures such as 58a to $8h, each group
of apertures may have sets of two or more aper-
tures, such as 847 and 8544, each aligned with an
individual sound track and located in horizgonial
alignment.

By adjusting the le'vezs 45 80 as 10 enﬁag CoY-
responding notenes #3 in the plates §2, a selectsd
set of apertures of the tone charac'teriwrs selegs-
ing gate £1 may ke brought into alignment with
the horizental light beam produced Ly lens 24.
Therefore when the keys 40 are depressed, the
opaque bands 34 controlied by said keys will brA
raised from obstructing reiation to the iight heam,
as shown in Figure 3, and the bean will im-
pinge on the tone gave 4i. Light will travel
through those apertures of the tone gate wiich
are In alignment with the light beam, wherehy
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the light will Ye modiilated by the particular
sound tracks exposed by .these apertures The
recorded tones represented by the exposed sound
tracks will then be genereted by the phete-elec-
tric cell 18. It will be seen from Figures 4 and 5,
that exposure of the individual apertures, such
as 54a to 94h, will result in tones having a smgle
tone quality, euch as thet of a sele flute organ,
choe, VlOlln etc. It W111 be further apperent

such as Eﬂz and 549, will result in mixed tenes
such as a combination of organ and violin, okoe
and violin, ete. Any desired number of plural
arrangements of horizontaily aligned apertures
such as 547 and 54/ may be provided in the
grouped aperture arrangements of the tone gate.
1t is therefore apparent that the device may be
operated to provide tone either of a selected solo
instrument or of a combination of instruments,
and the selection of instrumental tone quality de-
sired is made by adjustment of the levers 49 in
the noiches 53 of slotted plates 32. The device is
otherwise played by depressing the Keys 40 in ac-
cordance with the tone pitch required in the
same manner employved in playing a pianoc or an
organ.

While a specific embodiment of an electronic
musical instrument has been disclosed in the
foregoing description, it will be understood that
various modi
vention may occur to those skililed in the art.
Therefore it is intended that no limitations be
placed on the invention except as defined by the
scope of the appended claims.

What is claimed is:

1. In an electronic musical instrument of the
character described, a supporting frame, a hori-
zontal elongated photoelectric cell secured fto
said frame, a transparent cylinder rotatably se-
cured to said frame and surrounding said photo-
electric cell, means for rotating sald cylinder
around its axis at constant speed, a plurality of
longitudinally spaced groups of circumierential
sound tracks carried on the surface of the cylin-
der, each group comprising individual recordings
of a particular tone as played by various instru-
ments, an elongated light source secured to the
frame paraliel to said cylinder, a plurality of ver-
tical ftransparent diaphragm plates movably
mounted side by side between said light source
and said cylinder, each plate being aligned with
2. group of sound tracks and having an opaque
horizontal band normally blocking the passage of
light to its associated group of sound fracks,
means for selectively moving said plates vertically
so as to remove the opaque bands thereof out of
light blocking relation with respect to the cell,
and a vertically movable plate element interposed
between the light source and the cylinder, said
plate element being formed with identically
shaped apertures aligned respectively with the
respective sound tracks and being arranged in re-

current similar grouplngs, each grouping com-
nrising a plurality of apertures, wherein the

apertures are spaced vertically with respect to
each other, each grouping being associated with

a particular tonal group of sound tracks.

2. In an electronic musical instrument of the
character described, a supporting frame, a hori-
zontal elongated photoelectric cell secured to
said frame, a transparent cylinder rotatably se-
cured to said frame and surrounding said photo-
electric cell, means for rotating said cylinder
around its axis at constant speed, a plurality of
longitudinally spaced groups of circumferential

ications within the spirit of the in- -
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6.

sound tracks carried on the surface of the eylin=
der, each group comprising individual solo re-
cordings of a particular tone as played by dif-
ferent instruments, an elongated light source se-
cured to the frame parallel to said c¢ylinder, s
plurality of vertical transparent diaphragm
plates movably mounted side by side bétween said

light source and said cylinder, each plate being
aligned with a particular tonal group of sound

tracks and having an opaque horiZzontal band
normally blocking the passage of light to its as-
sociated tonal group, means for selectively mov-
ing said plates vertically so as to remove the
opadue bands thereof out of light blocking rela-
tlon with respect vo the cell, a vertvically movable
vertical plate element slidably supported in said
support between said diaphragm plates and said
cylinder, said plate element being formed with
individual identically shaped apertures aligned
respectively with the planes of the respective
sound tracks, the apertures being arranged in
groupings each comprising a plurality of aper-
tures horizontally and vertically spaced in a con-
stant recurring pattern, said groupings also in-
cluding additional horizontal rows of apertures
alighed with the planes of a plurality of sound
tracks associated with the respective groupings,
and means for releasably locking said vertical
plate element in any one of a plurality of prede-
termined vertically adjusted positions.

3. In an electronic musical instrument of the
character described, a supporting frame, a hori-
zontal elongated photoelecirie cell secured to said
irame, a transparent cylinder rotatably secured
10 said frame and surrounding sald photoelectric
cell, means for rotating said cylinder around its
axis at constant speed, a plurality of longitudi-
nally spaced groups of circumierential sound
tracks carried on the surface cof the cylinder, each
group comprising individual recordings of a par-
ticular tone as played by various instruments, an
elongated light source secured to the frame par-
allel to said cylinder, a plurality of vertical dia-
phragm plates movably mounted side-by-side be-
tween said light source and sald cylinder, each
plate Dbeing aligned with a group of sound
tracks, means for seiectively moving said plates
vertically out of light blocking relation with re-
spect to the cell, and a vertically movable plate
element interposed between the light source and
the cylinder, said plate element being formed
with identically shaped apertures aligned respec-
tively with the respective sound tracks and being
arranged in recurrent similar groupings, each
grouping comprising a pluralivy of apertures,
wherein the apertures are spaced vertically with
respect to each other, each grouping being asso-
ciated with a particular tonal group of sound
tracks.

4. In an electronic musical instrument of the
character deseribed, a supporting frame, a hori-
zontal elongated photoelectiric cell secured 19 said
frame, a transparent cylinder rotatably secured
to said frame and surrounding said photoelectric
cell, means for rotating said cylinder around its
axis at constant speed, a plurality of longitudi-
nally spaced groups of circumferential sound
tracks carried on the surface of the cylinder, each
group comprising individual recordings of a par-
ticular tone as played by various instruments, an
elongated light source secured to the frame par-
allel to said cylinder, a plurality of vertical dia-
phragm plates movably mounted side-by-side be-
tween said light source and said cylinder, each
plate being aligned with a group of sound tracks,
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meéans for selectively moving said plates verti- - REFERENCES CITED
cally out of light blocking relation with respect to The followin o references are of record in the

the cell, and a vertically movable plate element . . !
interposed between the light source and the cyl- file of this patent:

inder, said plate element being formed with iden- g | UNITED STATES PATENTS

tically shaped apertures aligned respectively with Number Name Date

the respective sound tracks and being arranged 1,678,872  Potter __o 0 ___ July 31, 1928
in recurrent diagonal groupings, each grouping 1,9"30!292 Potter __ . Nov. 13, 1934
being associated with a particular tonal group of 1,998,461 Kucher _ .o Apr. 23, 1935
sound tracks. 1 2142.391 Fuschi .._._ feeemee—— dan. 3, 1939

WILLIAM W, PHILLIPS.
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