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1. 
My invention relates generally to electrical 

musical instruments and more particularly to an 
improved instrument of the electric organ type. 

It is now well-known that electric or electronic 
Organs may be built using various types of elec 
trical tone signal generators Such as electronic 
OScillators, vibratory reeds, rotating magnetic 
tone wheels or phonic wheels, photoelectric gen 
erators, rotary and vibratory capacity pickup 
generators and others. The art has progressed to 
a point of development. Where the problems en 
countered by manufacturers of instruments of 
these types are not primarily concerned with the 
provision of improved tone signal generating and 
control means but rather with the production 
of an instrument of this character at the iOWest, 
poSSible cost. 
Generally Speaking, an electrical musical in 

Strument of the organ type Which shall be capa 
ble of playing popular music, homophonic music, 
and all except contrapuntal music, should have 
a range of at least two octaves, plus five notes 
throughout which the melody may be played, a 
range of two octaves for the production of the 
accompaniment chords, and a range of at least 
One Octave for the production of the bass or sub 
bass tones. This adds up to a total range of 
about five and one-half octaves or about sixty 
five Semitone intervals. 

It has been the general experience of manu 
facturers of instruments of this type that the 
cost of production of such instruments increases 
in part proportionately with the number of sig 
nals of different pitches which the instrument 
Shall be required to produce. This conclusion is 
based upon the consideration that the elements 
Or Components of the instrument which are pitch 
determinative are the more expensive parts of 
the Signal generating apparatus of the instru 
ment, Since Such parts and components must be 
made With a reasonably high degree of precision 
So that over a long period of time they will main 
tain their pitch reliably, preferably within one 
part in three hundred, or at most, within one part 
in two hundred. 

It is an object of my invention to produce an 
electrical musical instrument of the organ type 
in which the number of pitch determining in 
Strumentalities or components is greatly reduced 
3.S. Compared with the number required in present 
instruments. For example, electrical organs in 
the past have conventionally employed at least 
Sixty pitch determining instrumentalities for the 
production of the tones of the melody and of the 
accompaniment, and at least twelve additional 
pitch determining components for the pedal bass 
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tones, making a total of at least Seventy-two pitch 
determining components. In the piano there 
may be as many as 176 Strings, and frequently 
more, because, except for lowest notes, there are 
at least two strings and Sometimes three Strings 
pel' note. 

in the past inventors have proposed reducing 
the number of pitch determining components of 
the instrument, for example, by using a single 
oscillator tunable to either of tWo Semitone fre 
quencies, thereby reducing by one-half the nun 
ber of pitch determining componentS requil'ed 
for an instrument of given pitch range. In other 
prior airt in StrumentS it haS been propoSed to pro 
duce all of the pedal bass tones by means of a 
single oscillator tunable to any of the semitone 
pitches within the pedal bass range. 

have discovered that it is possible to provide 
an electrical musical instrument usable by the 
player to play all popular and homophonic music 
in the conventional manner utilizing at the most 
Seven oscillators for determining the pitch of all 
of the notes played. Further, the number of 
Oscillators may be reduced to five if it be con 
Ceded that it is not essential to be able to produce 
the Seldomly appearing 9th chord in the playing 
of Such popular and homophonic music. 
By thus reducing the number of oscillators to 

a small fraction of the number conventionally 
considered essential for determining the pitch of 
the tones produced by an electrical musical in 
Strument of the organ type, and With the addition 
of but a few relatively inexpensively produced 
Components, the over-all cost of an instrument 
of this character may be very substantially 'e- 
duced. 
The primary object of the invention is there 

fore to provide an electrical musical instrument 
On which it is possible to play popular and hono 
phonic music and which has a minimum number 
of Oscillators. 
Other objects will appear from the following 

description, reference being had to the accom 
panying drawings in which: 

Figure 1 is a diagrammatic representation of 
the manner in which popular music is played on 
an instrument of the organ type; 

Figure 2 is a diagrammatic illustration of the 
manner in which the chord and pedal tone de 
termining Switches are operated by accordion 
type key buttons; and 
Figure 3 is a schematic block and wiring dia 

gram of a representative form of the simplified 
improved instrument of my invention. 
As an illustration of the manner in which pop 
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ular music is scored and the manner in which it 
is played on an instrument of the organ type 
there is shown in Fig. 1 the first six measures of 
a popular musical score, “Home On The Range.' 
It will be noted that the notes of the melody are 
Scored in the conventional manner and, accord 
ing to generally accepted convention, the acCCyn 
paniment chords are indicated by key letter ind 
tations directly above the staff. 
In Fig. 1 it will be noted that above the first 

note of the fourth measure there is an indica 
tion "Bb,' which to the musician means that the 
accompaniment chord to be played is the B. 
major chord. Similarly in the second and is st 
meaSures of the polition of the Score the etter 
'F' above the staif indicates to the musician 
that the F major accompaniment chord is to be 
played at the beginning of these measures. The 
other convertional chords Such as the minor, h, 
diminished, augmented, minor 7th, 9th, and 
major 6th are similarly Scored giving the key 
of the chord followed by the notation m, 7, -, --, 
ni, 9, and 6. These chord designations do not, 
require that the musician play certain notes but 
require that he play the notes of that cinord in 
any of its inversions. It also indicates to him. 
that he should play one of two or possibly three 
bass pedal notes. 
For example, in the illustration Selected, the 

Bb major chord called for in the fourth meas 
ure of the score could be played by the mu 
Sician by depressing keys Bb2, D3, and F3 or the 
musician might prefer to play the second in 
version of this chord, namely, the notes F2, Bb2, 
and D3, or he may play the first inversion in tha 
lower octave, namely, the notes D2, F2, and 352. 
These three ways of playing the chord are equally 
correct, and each is an accurate and faithful 
rendition of the music as Scored. 

in the pedal register the musician may de 
press the Bb0 pedal to obtain the root, or the FO 
pedal, to obtain the fifth in the next, lower octave. 
In Sorne instances the F1 pedal of the organ 
night be preferred by the musician. However, 
playing the root of the chord in the pedal reg 
ister is always prope' and musically acceptable, 
F'Om the foregoing it will appear that the 

music as scored inay be correctly rendered by 
the Inlisician in a niinal of different but Sin 
iar WayS. 
aquially correct Ways in which all the different, 
choirds in the twelve keys may be played shows 
that all of these chords may be played by de 
pressing keys within the range of F2 to E3. Siim 
ilarly all of the Sub-hass root notes may, and 
customarily are, played on the pedals Within the 
range of F0 to E1. 
The melody or solo portion of the score of 

practically all popular homophonic music is 
Scored and may be played within the range from 
C3 to F5. 

Considering the foregoing characteristics of 
popular and homophonic music and the manner 
in which it is scored and played I have discov 
ered that all of such music may be rendered 
adequately by the use of but five oscillators if it 
be not required that the 9th chords be played, 
and that With the addition of but two oscillators 
the 9th chords may also be played. 
An instruaent of the type employing only five 

oscillators is schematically illustrated in Fig. 3 
as complising a solo oscillator and four chord 
osciliators , 2, 3, and 4. These oscillators 
may be of any well-known type. The solo oscii 
lator is is illustrated as comp;ising a pair of 

A consideration of the different cut : 
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4. 
triodes 8 and 9 which are preferably in a single 
envelope. The resonant circuit for determining 
the frequency of oscillation comprises a single 
capacitor C29 and a plurality of Separate induct 
ances L22 connected in series between the grid 
23 of triode 8 and ground. The junction points 
between the inductances L22 may be connected 
to a grounded conductor 30 by closing Switches 
26. These switches are operated by keys Db3 
to F5 respectively. There is no switch 26 pro 
vided for the key C3 so that the oscillator will 
oscillate at the pitch of C3 whenever none of 
the other keys is depressed. The key C3, how 
ever, and the keys Db3 to F5 operate switches 32 
respectively, which upon closure connect the 
grounded conductor 30 to a conductor 34 which, 
as will appear hereinafter, forms part of the cir 
cuit for controlling the output of the oscillator. 
The cathode 36 of triode 8 is connected to 

ground through a self-biasing resistor R4), and 
its piate 42 is connected to a terminal of the 
power supply, indicated as a B-- terminal, 
through a load resistor R44. The plate 42 is 
also coupled to the grid 46 of triode 9 through 
a blocking capacitor C48 and a limiting resistor 
R50, the junction between C4 and R30 being 
connected to ground through R.32. The cath 
ode 54 of triode 9 is connected to ground through 
a cathode load and self-biasing resistor R56. 
Plate current is supplied to the triode 9 fronn 
a suitable B+ terminal of the power supply 
through a load resistor R58, the plate 60 being 
connected to the grid 24 through a feedback 
circuit comprising a capacitor C62 and a re 
sistor R64, 
The signal is derived from the cathode 54 of 

triode 9 through a capacitor C66 which is in 
series with a decoupling resistor R68 and the 
primary winding L70 of a transformer 72. 
The secondary winding 4 of this transformer 

has its terminas respectively cOnnected to the 
grids of control triodes 76 and 18. A center tap 
on the secondary winding L4 is connected to 
ground through an attack and decay capacitor 
C8) and is normally connected to a Suitable 
Source of biasing potential, indicated as a ter 
minal C-, through a decay resistor R82. The 
center tap is connected to ground through an 
attack resistor R84, conductor 34, one of the 
SWitches 32, and conductor 30 whenever one of 
the playing keys is operated. 
The cathodes of the triodes 6 and 8 are con 

nected to ground while their plates are connected 
to the terminals of the primary winding L86 of 
transformer 87, the center tap of the primary be 
ing connected to a B- terminal of the power 
supply. The secondary winding 88 has one 
terminal connected to ground and its other tel'- 
minal connected to the input terminal of an 
amplifier 90 through a volume controlling ad 
justable resistor R 92. 
The potential on the C-terminal is sufficient 

ly low to bias the triodes 76, 78 beyond cutoff, 
but the resistor R84 is of sufficiently lower value 
than the resistor R82, that upon closure of one 
of the switches 32 the potential on the grids of 
triodes 76 and 78 is raised sufficiently to render 
these triodes capable of Conducting the Signal. 
The rate of change in gain, and hence the char 
acter of the attack portion of the tone signal 
envelope, is determined jointly by the values of 
C80 and R84 while the decay portion is deter 
mined jointly by the values of C89 and R82. The 
melody instrument thus described is exemplary 
of an electronic melody or solo type instrument in 
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Which there is but a single oscillator which de 
termines the pitch of the tones produced. 
The chord OScillator is capable of provid 

ing tone signals of pitches F, F, G, and Ab. It 
COmprises a triode having an Oscillation fre 
quency determining resonant circuit which in 
cludes a capacitor C 2 and a center tapped in 
ductance Lil 04. One terminal of the inductance 
T4 is connected to ground while the other ter 
minal is connected to the grid of triode 00 
through a grid leak resistor R. which is by 
passed by a capacitor C98. Plate voltage is 
supplied from a B-- terminal of the power sup 
ply through a load resistor R, ), and the cathode 
is Connected to the center tap 2 of in 
ductance L 4. This oscillator is a conven 
tional Hartley Oscillator. To enable it to pro 
vide different frequencies three capacitors C : 4, 
C 5. and C 6 are connected in series, 
and One or more may be connected in parallel 
With a portion of the inductance 8 upon 
closure of tuning Switches T, T2, or T3. It 
will be clear that when the SWitch T is closed 
the capacitor C is is connected between ground 
and the center tap 2 and that as a result the 
frequency of the oscillator is reduced. The value 
of capacitor C 4 is such that the pitch of the 
Oscillator is lowered three Semitones from its 
normal Ab pitch to the pitch of the note F. Sini 
larly when switch T2 is closed capacitors C 4 
and C. fij are connected in series between the 
tap 2 and ground, and the value of the capacitor 
C5 is such that the pitch Will be lowered to 
Semitones, from Ab to Fä. Likewise when the 
Switch T3 is closed the three capacitors CA, 
C 5, and C 6 are connected in Series between 
tap f2 and ground, and the values of these ca 
pacitors are such that the frequency of OScilla 
tion will be lowered one semitone from Ab to G. 
A blocking and decoupling capacitor C2 

and a load resistor R. 22 are connected in Series 
between the plate of triode 35 and ground and 
the junction between C20 and R22 is adapted 
to be connected to a signal collector conductor 26 
upon closure of a switch. S. In a similar man 
ner the signals from the oscillatorS 2, 3, and 
4 may be impressed upon the collector con 
ductor 26 by closure of keying or operating 
Switches S2, S3 and S4 respectively. The collector 
conductor 26 is connected to the input terminal 
of the amplifier 90 through a decoupling resistor 
R. 30. While the Switches S, S2, S3, S4 are 
shown as keying the signal they might be en 
ployed to key plate current to their respective 
oscillators in the well-known anner, in Which 
case the oscillators would be permanently co 
pled to the signal collector conductor. 
The oscillators 2, 3, and 4 are similar to 

oscillator except for the slight variations in 
the values of the components necessary for their 
different frequencies of oscillation, and Similar 
reference characters have therefore been applied 
to the corresponding parts which are illustrated, 
except that the switches for the oscillator 2 
corresponding to the switches T, T2, and T3 
have reference characters T4, T5, and T6, applied 
thereto, the corresponding switches for oscillator 
3 bear reference characters T, T3, T3 and 

those for the Oscillator is bear reference chai'- 
acters T0, T , and T 2. 
As will appear more clearly hereinafter, by 

closing proper combinations of the SWitches SE to 
S4 and Ti to T12, four signals, each of any One of 
four adjacent pitches, may be Supplied to the 
output system of the instrument, and it will be 
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6 
shown that any of the conventional harmonic 
chords (except the rarely used 9th chord) in any 
key may be Supplied to the output amplifier. 

In addition to Supplying the chord signals, the 
oscillators to 3 are utilized to Supply a root 
baSS Signal to a pedal bass frequency dividing 
circuit 88. This is accomplished by including, 
among the combination of switches closed for 
producing the chord notes, an additional Switch, 
Such as B. This switch is connected to the 
plate of triode 6 through a decoupling resistor 
R. 4 and thus may conduct a signal from the os 
cillator to a collector conductor 42 which is 
coupled, through a blocking capacitor Cáá and 
a Series grid resistor Rf6, to the grid of a limit 
ing or pulse forming triode 43. This grid is 
also connected to ground through resistor Rá3 
and a grid resistor R. 5. The plate current is 
Supplied to the triode 43 through a load resistor 
ER, 52 connected to a B-- terminal, while the 
Cathode of this triode is COI8Cted to ground. 
The output signal of the triode 43 is impressed 

upon the grid of a rectifying triode 54 through 
a current limiting and blocking capacitor C 56. 
he grid of triode 5 & is connected to ground 

through a grid resistor R. 33 While the ca,thode is 
connected to ground through a conductor 69 
and a self-biasing resistor R. 62, the latter re 
sistor being by-passed by a capacitor Cl36. 
The pulse which is sharpened by the limiting 

tube 33 and which is rectified by the triode 
548 is impressed upon the grids of alternate pulse 
responsive frequency divider triodes 66 and 8. 
through blocking capacitors Cl68, and C59. 
The grids of these triodes are connected to 
ground through resistOrs R !!0 and R. í f í and 
the plates are connected to B-- terminals 
through load resistors RE 4 and R 5. The grid 
of triode 66 is connected to the plate of triode 
E33 through a mesh comprising R 76 and C3 
in series, having R, 82 in parallel therewith. The 
plate of triode 66 is connected to the grid of 
triode through a similar mesh comprising 
R.E.", CS, and R 83. As is well-known in the 

5 art this interconnection of the grid and plate 
circuits of these triodes makes one of the tubes 
nonconducting While the other is conducting 
piate current, so that when a negative pulse is 
supplied from the rectifier triode 53, the tube 
which was conducting is rendered nonconductive 
by the impression of the negative pulse upon its 
grid and by the consequent increase in its plate 
voltage raises the potential of the grid of the 
other triode sufficiently to render it conductive. 
The output of triode 67 is suitably coupled 

to a rectifier and pulse sharpening triode 98 
which operates in the manner of the triode 33 
to supply sharp negative pulses to the input cir 
cits of triodes 92 and 93 Which, With their 
associated components, constitute a Second stage 
for frequency division. These triodes and their 
associated circuit componentS may be the same 
as the triodes í 66 and 16 and their associated 
circuit components, except for slight changes 
of the values of Some of the components to 
adapt the circuits for reliable operation at the 
lower frequency. 
Output signals are derived from the triodes 

E 68, ii, and 93 through a conductor 2 which 
is connected to the plates of these triodes 
through decoupling resistors R2, R2C2, and 
R 33 respectively. The signals appearing on the 
conductor 2 have their high frequencies 
greatly attenuated and their very low frequen 
cies somewhat attenuated by a filtering mesh 



2,691,818 
7 

204 comprising series resistors R2O6, R207, and 
R208 and shunting capacitors C20, C2, C2t2, 
and C23 and shunt load resistor R24. The 
mesh 204 includes a series blocking capacitor 
C26 connecting it to conductor 200, and the 
mesh is connected to the input terminal of ann 
plifier 90 through decoupling resistor R28. The 
resistors R20i, R292, and R203 are of graded 
values such that the amplitude of the Signal 
transmitted through R202 is approximately one 
half that of the signal provided through R203, 
and the signal transmitted through R20 is 
approximately one-fourth of that transmitted 
through R203. The capacitor C26 and resistor 
R2 3 are effective to attenuate slightly the lower 
most frequencies while the remainder of the 
mesh. 264 attenuates the higher harmonics to a 
Substantial extent. 
The switches T to T2, S to S4, and B1 to 

B4 may be operated in any Suitable manner 
such, for example, as shown in Fig. 2, wherein 
these switches are conventionally illustrated. 
Each switch is provided with an actuator bar 
230 pivoted on a fixed rod 232 and operable by 
level's 234 pivoted on a fixed rod 236. The levers 
23i are normally held in their uppermost posi 
tion against a padded stop 238 by compression 
springs 243. The levers 230 are similarly re 
siliently held in their uppermost positions 
against a suitable limit stop. Each of the levers 
234 has a projection 24 for engagement by the 
enlarged lower end of an accordion type key 
board button 242. These key buttons are 
mounted for free reciprocation in the keyboard 
plate 264. Each of the lever's 234 is provided 
with a predetermined combination of down 
wardly extending projections 246 which are 
adapted to engage and depress certain of the 
Switch actuating bai's 230 thereby causing lugs 
268 of insulating material riveted to these bars 
to engage and depress the upper Switch contact 
ingers 259 of certain of the switches. The key 
buttons 242 may be arranged in the Conven 
tional manner of an accordion in Substantially 
vertical rows for the different musical keys and 
in horizontal rows for the chords of different 
character such as the major, minor, 7th, dimin 
ished, augmented, minor--th, and major--6th 
chords. 

It is preferable that the switches T to T; 2 
be closed slightly prior to the closure of the S. 
to S3 and Bi to B4 Switches to avoid the pro 
duction of undesirable transients as the oscil 
lator pitch is changed. This may ba accoin 
plished by making the lugs 248 for the Switches 
Ti to T2 slightly longer than the lugs for the 
other Switches. 
lach of the buttons 242 co-operates with only 

One of the levers 233 and each of these levers 
differs from all other in the arrangement of the 
downwardly extending projections 243. For ex 
ample, the key lever 234 illustrated in Fig. 2 has 
projections 246 for Operating Switches T, TS, 
S, S2, S3, and B2, this lever being the one which 
is operated when the key button 242 for the Bb 
major chord is depressed. The result of the 
closure of these six switches is as follows: 
Closure of SWitch T tunes the Oscillator to 
the pitch F and closure of Si results in supplying 
this signal of pitch F from the OScillator it to 
the output System. Closure of SWitch T6 tunes 
the Oscillator 2 to Bb frequency and closure of 
the switch S2 causes transmission of the signal 
from this oscillator to the output System of the 
instrument, Closure of SWitch S3 results in 
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8 
transmitting the signal from the oscillator 3, 
which normally operates at pitch D, to the out 
put System. Thus the tone signals of the notes 
of the Bb major chord, namely, Bb, D, and F 
are produced and transmitted to the amplifier 90. 

In addition, closure of the switch B2 results 
in transinission of a signal of Bb pitch from the 
oscillator 2 to the input of the frequency divider 
System, causing the latter to transmit to the am 
plifier 90 signals of pitch two octaves lower 
through R2O3, one octave lower through R292, 
and the same pitch through R20. As previously 
indicated the amplitudes of the signals trans 
mitted through the resistors R2, R22, and 
R203 are graded so that the tone produced by 
the frequency divider System Will have an ap 
parent pitch two octaves lower than the Bb fre 
quency to which the Oscillator ?2 has been tuned 
by the closure of SWitch TG. 

It will be noted that tone signals of pitch Ab 
may be produced by either oscillator for f2, that 
tones of pitch B may be produced by either oscil 
lator 2 or f3, that tones of pitch. D may be pro 
duced by either oscillator 3 or 4 and that tones 
of pitch Fan octave apart may be produced by 
Oscillators and 4. 
While in most instances it will be immaterial 

which OScillator is used to produce the four notes 
Ab, B, D, and F, each of which may be produced 
by either two osciliato's, there are reasons why it 
is preferable, when possible, to produce signals 
of these pitches by the use of One of the tWO poS 
sible oscillato's. For example, it is preferable 
that the OScillator it be used for the production 
of signals of pitch Fin preference to using OScil 
dator || 4 since the oscillator ( , With the Switch 
Ti closed, Will OScillate one octave lower than 
the frequency at Which the oscillator 4 operates 
When its Switches Ti 0, TÍ , and Ti 2 are open, 
and the lower octave note is musically prefer 
able. 
Thus when the chord contains a raote of pitch 

Fit is preferable that the signal for this note be 
produced by closing Switches T, S, and Bi, al 

5 though it may be produced (an Octave higher) by 
closing S4 and B4. For the pitch F. Switches 
T2, S, and B must be closed. For producing 
the note G, Switches T3, Si, and B must be 
closed. For the production of a Signal of the Ab 
pitch it is preferable that Switch Sf be closed, 
but it is possible to produce this pitch by closing 
T4 and S2. Similarly, the following Switches are 
closed for the production of Signals of other 
pitches: A, switches T5 and S2; Bb, switches T6 
and S2; B, preferably switch S2 but switches 
T7 and S3 may be used; C, Switches T8 and S3; 
Db, switches T9 and S3; D, preferably SWitch S3, 
but Tí 0 and S4, may be used; Eb, switches Tí Í 
and S4; E, switches Ti2 and S4. 
Assuming that the preferred switches are closed 

to produce a tone signal for the root of the 
chord, the switch Bi will be closed whenever the 
root of the chord is F, F2, G, or Ab, the Switch 
B2 will be closed Whenever the root of the chord 
is A, Bb or B, the Switch B3 Will be closed when 
ever the root of the chord is C, Db, or D, and the 
Switch B4 will be closed whenever the root of the 
chord is Eb or E. 
From the foregoing, those skilled in the art 

may readily produce key levers 234 having the 
proper number of downwardly extending pro 
jections 246 properly located to produce the tone 
signals necessary for the production. Of all the 
chords (except the 9th) together With the pedal 
root tonesignal. 
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The keyboard for playing the solo section of 
the instrument may be of any suitable construc 
tion, preferably of the pianoforte type with each 
key arranged to operate the required SWitches 
26 and 32. 

In playing the institutinent the musicia will 
play the melody, for instance as scored in Fig. 
l, On the pianoforte keyboard, and at the points 
at which a chord is scored will depress the desig 
nated chord button 232, usually holding this 
button depressed until the score calls for a rest, 
or the depression of a different cho;'d button. 
ASSunning that a, button for a 7th or a dininished 
chord is depressed, each of the four oscillators 

to 4 will supply a siginal of appropriate pitch 
to the amplifier 9 and, in addition, one of these 
oscillators will supply a signal of pitch corre 
Sponding to the root of the Selected chord to the 
frequency dividing circuit, 49. Thus with these 
four oscillators the tons signals for a full for 
note chord as well as a root pedai kass tone signal 
Wii be Supplied to the amplifier. The full melody 
range of tone signals is Supplied from the Single 
oscillator is so that with these five oscillators 
it is possible to play very effectively and faith 
fully as written all popular music and all other 
In Sic except contraptintal al Sic and INU?Sic COin 
taining the 9th chord. With the instrument as 
shown and described herein it is not possible to 
play the 9th chord because three of the four 
notes of the 9th chord are separated by but tWO 
semitone intervals and do not include the root 
of the chord. it will be apparent that the foul" 
oscillators cannot simultaneously produce the 
five different pitches required for a complete 9th 
chord. However, since even in the 9th chord 
no two notes are adjacent senitones, it will be 
clear that, by the use of six OSciliators, each 
capable of producing two adjacent Semitones, the 
full gamut of the twelve notes in an octave Will 
be available for the production of all of the pre 
viously mentioned conventional musical chords. 
When cost reduction is not controlling, and it is 
desired to employ six Oscillators for the produc 
tion of all the chords, each of the Six OScillatOLS 
could be identical with the OScillator , except 
that it would be provided with but one additive 
tuning capacitor, comparable to C 4, but of 
value that, when connected in the resonant cir 
cuit, the oscillator Would produce a Signal Gine 
semitone lower than it, produ:ged Witikoit Such 
capacitor connected in its tuning circuit. In 
other respects such ain instrument could be thé 
same as the embodiment previously described. 
While I have shown and described a particular 

embodiment of my invention, it will be apparent 
to those skilled in the art that numerous modifi 
cations and variations may be made in the form 
and construction thereof, without departing from 
the more fundamental principles of the invention. 
I therefore desire, by the following claims, to in 
clude Within the scope of my invention all Such 
similar and modified forms of the apparatus dis 
closed, by which substantially the results of the 
invention may be obtained by Substantially the 
Saine or equivalent means. 

i claim: 
!. In an electrical musical instrument includ 

ing a provision for the playing of many different 
chords by the manual operation of many control 
buttons operated one at a tine, the combination 
of an output system including electroa€oustic 
translating means a plurality of electrical oscilla 
tors collectively capable of generating electri 
cal musical tone signals of pitches extending 
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1. 
throughout one octave of the tempered musical 
scale, and electrical keying switch for each of said 
Oscillators for connecting its output to the output 
System, a tuning switch for each of said oscilla 
tors, a large number of manually operable buttons 
representing a plurality of chords in a plurality 
of musical keys, and mechanical linkages con 
necting each button with soine of Said keying and 
tuning Switches, Said linkages operating a differ 
ent combination of keying and turning Switches 
for each of said buttons, each keying switch being 
operable by a plurality of buttons and each tuning 
Switch being operable by a plurality of different 
buttons. - 

2. The combination set forth in claim 1, in 
which said linkages are proportioned to operate 
the tuning Switches prior to the operation of the 
keying Switches upon depression of the buttons 
and to operate the keying switches prior to oper 
ating tuning Switches upon release of the buttons, 

3. In an electrical musical instrument capable 
of playing successively many different chords by 
the manual operation of many control buttons 
operated one at a time, the combination of an 
output System including electroacoustic translat 
ing means a plurality of electrical oscillators each 
tunable to any one of a plurality of musical 
pitches, an electrical keying switch for each of 
said oscillators for connecting its output to the 
output System, a tuning switch for each of said 
Oscillators, a large number of manually operable 
buttons representing a plurality of chords in a plu 
trality of musical keys, and operating connections 
between the buttons and said tuning and keying 
SWitches, said connections being constructed to 
Operate a different combination of said tuning 
and said keying switches for each of said buttons 
such that each keying switch is operable by a plu 
rality of buttons and each tuning switch is oper 
able by a plurality of different buttons. 

4. The combination set forth in claim 3 in 
which said operating connections are propor 
tioned to operate the tuning Switches prior to op 
erating the keying switches upon depression of 
the buttons and to operate the keying switches 
prior to operating the tuning Switches upon re 
lease of the buttons. 

5. In an electrical musical instrument, the com 
bination of a plurality of oscillators including in 
dividual electron discharge devices: a, plurality 
of tuning circuits forming parts of the oscillators 
respectively; a, plurality of tuning switches con 
rected with the tuning circuits of the oscillators 
respectively for changing their musical pitches to 
correspond to either of at least two different 
musical notes; a common output conductor; a 
plurality of keying Switches connected with the 
oscillators respectively for controlling the effect. 
tiveness of the individual oscillators to supply 
electrical tone signals to the output conductor; a 
control unit having manually operable control 
elements corresponding with a plurality of har 
Iihonic musical chords in a plurality of musical 
key signatures; and a selecting mechanism form 
ing a part of the control unit and operable by the 
control elements to operate selected combinations 
of the keying switches and the tuning switches 
to render effective and to tune the oscillators to 
the notes of the musical chord called for by the 
control element. 

6. In an electrical musical instrument for the 
rendition of popular and homophonic music hav 
ing means for producing the melody of Such music 
throughout at least a two octave range, producing 
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the accompaniment, and producing at least a 
Single bass pedal tone; the combination of an 
oScillator tunable throughout the melody range; 
an output System: a manual of the pianoforte 
type including switches operable by the keys 
thereof for determining the pitch of the Oscilla 
tor and controlling transmission to the output 
System of the signals produced by the Oscillator; 
four chord Oscillators each tunable to one of at 
least three adjacent Semitone intervals within 
the accompaniment range; a plurality of chord 
Selecting buttons; button operated Switches and 
circuits completed thereby in predetermined com 
binations to tune the chord oscillators to the notes 
of any selected chord and for causing the signals 
produced by selected oscillators to be transmitted 
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12 
to the output System; means including at least 
One Switch Operable by each of the chord selecting 
buttons for providing a signal from one of the 
Selected oscillators which is at the same time pro 
Viding a signal which is the root, or octavely re 
lated to the root, of the selected chord; and means 
controlled by said last named means for supplying 
to the output System a bass tone signal related as 
the root to the notes of the selected chord. 
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