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This invention relates generally to electrical musical 
instruments and tuning instruments, therefor, and more 
particularly to such instruments having an improved 
oscillator which provides a plurality of notes of desired frequencies. 

Electrical instruments are in common use both for 
generating musical tones and for providing standard fre 
quencies for tuning musical instruments. In such instru 
rents it usually has been necessary to provide a differ 
ent oscillator. for each tone generated resulting in an ex 
pensive unit. Although some instruments have used a 
single oscillator for producing a plurality of tones, these 
instruments have been difficult to tune so that the exact 
frequency of the note can be set at a desired value. 
Other instruments of this type have required very compli 
cated circuit arrangements, which permit tuning of the 
individual tones and these have not been entirely satis factory. 
Tuning instruments have also been provided for ac 

curately indicating when a tone being played is of the de 
sired frequency. Such instruments have either been suit 
able for use on only a single tone or have required com 
plicated equipment for providing the different tones with 
in an octave. It is obvious that the use of a single oscil 
lator for providing all the tones of an octave would be 
highly advantageous for such a tuning instrument since 
it would reduce the size, cost and complexity thereof. 

it is therefore an object of the invention to provide 
improved musical instruments or tuning instruments 
therefor having a single oscillator circuit which provides 
a plurality of different tones such as the twelve semitones 
within an octave. 
A further object of the invention is to provide an oscil 

lator for providing a plurality of musical tones wherein 
the oscillator can be tuned so that the tones have precise 
values without affecting the frequency relationship of the 
different tones produced by the oscillator. 
A further object of the invention is to provide an im 

proved musical tuning instrument which accurately gen 
erates signals of frequencies related to the frequencies 
of tones to be checked and gives a visual indication of 
the deviation of the tones tested with respect to the cor 
rect frequencies therefor. - 
A feature of the invention is the provision of an im 

proved musical instrument including a single oscillator 
which may be tuned in steps to frequencies related to the 
musical tones within an octave and which may be further 
tuned through a narrow range to set the tones at desired 
values without changing the relation therebetween. The 
instrument may be used for producing tones such as in 
an electrical organ, or may be a tuning instrument for 
giving an indication of the difference of tones produced 
by a musical instrument from the desired frequencies for 
Such tones. 
A further feature of the invention is the provision of 

an electronic oscillator having a tuned: circuit including 
parallel connected inductors, one of which provides changes of frequency by steps having a predetermined 
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2 
relationship, and the other of which changes the tuning 
of the oscillator through a narrow range without affecting 
the relationships of the steps produced by selective con 
nection to the taps of the first inductor. 
Another feature of the invention is the provision of a 

musical tuning indicator including an oscillator turnable 
in steps to a plurality of frequencies related to the fre 
quencies of musical tones and used to drive a stroboscope 
disc, and means for applying the frequency of tones to 
be measured to neon tubes which intermittently illumi 
nate the stroboscope disc to indicate variation of the tone 
being measured with respect to the frequency of the 
oscillator. 

Still another feature is the provision of a musical tun 
ing indicator whreein the power line frequency may be 
utilized to calibrate an oscillator in the instrument so 
that accurate indications are provided. 

Further objects, features and the attending advantages 
of the invention will be apparent from a consideration 
of the following description when taken in connection 
with the accompanying drawings wherein: 

Fig. 1 illustrates a stroboscopic tuning instrument in 
accordance with the invention; 

Fig. 2 is an enlarged detailed view illustrating the tun 
ing indicator of the instrument; 

Fig. 3 illustrates the stroboscope disc used in the in 
Strument; 

Fig. 4 is a circuit diagram of the tuning instrument in 
cluding an improved multiple frequency oscillator; and 

Fig. 5 illustrates a second embodiment of the multiple 
frequency oscillator of the invention. 

in practicing the invention there is provided an oscil 
lator for producing a plurality of frequencies related as 
the musical tones within an octave. These frequencies 
may be used for comparison with tones from an instru 
ment being tuned. The oscillator includes parallel con 
nected inductors, one of which is tapped to provide fre 
quencies corresponding to the tones within an octave 
and the other being continuously variable to adjust the 
test frequencies to desired values. The output of the 
oscillator is amplified in a first channel and used to drive 
a synchronous motor. A second channel is provided to 
which tones from the instrument being tuned are applied. 
Electrical signals may be provided to the second channel 
directly from an electrical instrument, or may be pro 
vided by a microphone which picks up signals from an 
instrument of any type. Signals in the second channel 
are used to energize neon lamps which are positioned be 
hind a stroboscope disc driven by the synchronous motor 
of the first channel. The disc is marked in a manner 
disclosed in Patent 2,286,030 to provide standing pat 
terns at various different portions as tones in different 
octaves are brought into synchronism with the frequency 
developed in the instrument. The instrument is also ar 
ranged so that the fixed frequency of the power supply 
can be applied to the second channel as a reference for 
calibration of the oscillator of the instrument. The 
variable inductor can be adjusted so that the oscillator 
frequencies are standardized with respect to that of the 
power supply. The instrument has a calibrated dial 
coupled to the variable inductor so that changes in tone 
can be measured, and tuning to a slight amount off from 
standard values can be provided. 

Referring now to the drawings, in Fig. 1 there is illus 
trated the tuning instrument in accordance with the inven 
tion which is provided as a compact unit. The over-all 
dimensions of the case are approximately 8' high by 
9' wide by 6' deep. The front panel includes an on-off 
switch 10, an operate-calibrate switch 11, a tone selector. 
switch 2, a gain control 13, an input jack 14, a pilot 
light 15, a window. 16 for observing the stroboscope disc, 
and a calibrate control 17, The input jack 14 is adapted 
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to receive a plug 18 to which is applied the output of an 
electrical instrument, or the output of a microphone as 
illustrated at 19 in Fig. 1. Power for the instrument is 
applied through cord 20. A cover may be provided for 
the instrument and the cord 20 may be wrapped on the 
inside of the cover (which is not shown), so that the 
instrument may be completely enclosed as a portable unit. 

Fig. 2 shows more in detail the portion of the front 
panel including the window for viewing the stroboscope 
disc 26 (Fig. 3) which is mounted for rotation directly 
behind the front panel of the instrument. The actual 
opening is defined by heavy lines and the border is 
marked to indicate the region of the disc to observe for 
tones in various octaves. When operating in the lowest 
octave, the pattern of the disc should be observed in area 
21 which is indicated by the number 1 above the window. 
Octaves 2, 3, 4, 5, 6 and 7 are marked on the sides of 
the window 16, with the curve of the pattern being in 
dicated by light lines. Behind the disc 26, in the Space 
visible through the window 16, are positioned two aeon 
tubes 24 and 25 which illuminate the window area Tela 
tively uniformly. The disc 26 is rotated by a motor Sup 
ported back of the neon bulbs 24 and 25 and is rotated 
about an axis aligned with the point 27 at the top edge of 
the window 16. 
The disc 26 may be of known construction and is de 

scribed in Patent 2,286,030 assigned to the assignee of 
the present application. The disc may be made of a 
translucent material with the pattern being formed by an 
opaque coating thereon. At the region 2 for use at the 
lowest octave two opaque spaces are provided, and the 
number of spaces doubles for each higher octave. It has 
been found to be quite easy to observe the desired 
octaves and it can be accurately determined when the 
disc is synchronized with the neon bulb as the pattern 
in the area being observed appears to stand still. As in 
dicated in Fig. 1 markings are provided under the Window 
16 indicating that movement of the pattern to the right 
is caused by a note which is sharp, and movement of the 
pattern to the left is caused by a note which is flat. This 
marking will assist one using the tuning instrument to 
adjust the musical instrument being tuned in the direc 
tion so that the apparent motion of the disc is stopped. 

Reference is now made to Fig. 4 which shows the cir 
cuit of the stroboscopic tuning instrument. Parts shown 
on Figs. 1, 2 and 3 will be given the same reference 
numerals and reference will be made to show the relation 
of the circuit to the structure. The circuit of Fig. 4 in 
cludes a first channel 30 shown along the top of the figure 
and a second channel 31 shown along the bottom of the 
figure. Power supply 32 provides energy for both chan 
nels. 
The first channel 30 includes an oscillator which is 

made up mainly of the triode section 35, inductor 36, in 
ductor 37, and condenser 38. Inductor 36 has a plurality 
of taps thereon so positioned to provide tuning to the 
different notes within an octave. Inductor 37 is continu 
ously variable through a relatively narrow range to permit 
calibration or alignment of the oscillator. The Selector 
switch 12 selectively tunes the instrument to the desired 
notes as indicated on the front panel. The selector switch 
12 may include two separate contacts, with the contact 39 
engaging the taps of inductor 36, and the contact 49 mak 
ing connection to corrector capacitors as will be described 
more in detail hereinafter. The operate-calibrate switch. 
11 includes three ganged contacts, the first contact 41 
makes connections to the inductor 36, either through the 
switch contact 39 or to a fixed point. The second con 
tact 42 of the switch 11 connects an auxiliary capacitor 
43, and the third contact 44 selectively applies the power 
supply frequency to the second channel 31 as will be ex 
plained. 

Considering first the connection and operation of the 
oscillator for tuning use, the taps on inductor 36 are selec 
tively connected through switch contacts 39 and 41 through 
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4. 
condenser 46 and resistor 47 to the grid of the triode 
section 35. The grid is biased with respect to the cathode 
by resistor 48. The contacts 39 and 41 also bridge the 
condenser 38 across a portion of the coil 36, depending 
upon the position of the switches 11 and 12. Accordingly, 
the inductors 36 and 37 and condenser 33 form the 
resonant circuit of the oscillator. The cathode of the 
triode 35 is connected to a point 49 of inductor 36 on 
the ground side of the taps for the various frequencies. 
The portich of the coil between the point 49 and ground 
is shunted by resistor 50 from which sinusoidal oscilla 
tions may be derived. Plate potential is provided for the 
triode 35 in a well known way. 

it may be desired to provide a condenser 51 for each 
tone to provide an accurate adjustment of the frequency 
for each position of the switch 12. That is, in the event 
that the taps of inductor 36 are not positioned accurate 
iy to produce the tones desired, correction may be pro 
vided by the additional capacitors 51 which are selectively 
connected by the contact 40 of Switch 12 which operates 
together with contact 39 connecting the taps on inductor 
36. The capacitors may not be required if the taps are 
provided on inductor 36 with great accuracy. 
The oscillations derived from resistor 50 are applied 

through condenser 55 to the triode 56 which may be in 
cluded in the same envelope with triode 35. Push-pull 
output waves are derived from the triode 56 and are fed 
to the two output tubes 57 and 58 which are connected 
in push-pull. The tubes 57 and 58 feed transformer 59 
which energizes the motor 60, which in turn drives the 
stroboscope disc as illustrated in Fig. 2. The motor 60 
is of the synchronous type so that the speed of the disc 
will be controlled by the frequency of the oscillator. 
Transformer 59 may have a winding 61 connected to a 
test jack 62 so that the wave produced by the oscillator 
may be measured as may be required. 

Considering now the second channel 31, signals from 
the input jack i4 are applied through the gain control 
3 to a first amplifier stage 65. Signals from this stage 
are further annplified in the triode amplifier 66, and when 
the switch 11 is in the operating (up) position are applied 
through the switch contact 44 to a further amplifier 67. 
The output of this amplifier is connected to the neon 
lamps 24 and 25 illustrated in Fig. 2. The current ap 
plied to the lamps 24 and 25 will therefore be amplitude 
nodulated by the signals applied to the input jack 14, 
and the light intensity will vary at a frequency depend 
ing upon the tone of the instrument being tuned, with 
both the fundamental frequency and harmonies being 
reproduced by the lamps. 
The power supply 32 provides potential for operation 

of the electron tubes, the motor and the neon bulbs of 
the instrument from a standard 110 volt supply which 
may be applied to the plug 70. The rectified output is 
applied to a filter 71 with certain potentials being derived 
across condenser 72 and other potentials being further 
filtered by condenser 73. The heavy current drawn by 
the tubes 57 and 58 driving the motor 60 is derived from 
the first filter condenser 72 and changes in current re 
Sulting from changes in frequency are therefore found to 
have less effect on the voltage applied from condenser J3 
to the neon lamps 24 and 25. Accordingly, the brilliance 
of the indication remains substantially constant for all 
frequencies. 

Considering now the operation of the tuning system, 
it will be noted that the stroboscopic disc illustrated in 
Fig. 3 has a two-frequency pattern at the lowest fre 
quency portion, so that the disc must revolve at a fre 
quency one-half that of the tone being observed. The 
motor 60 which has been used in one structural embodi 
ment of the invention is of the type which rotates at 1200 
revolutions per minute when 60 cycle per second cur 
rent is applied thereto. In the instant case the fre 
quency applied varies and the motor therefor provides 
one revolution for each three cycles of the energizing 
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Current. Since it is desired to have one rotation for 
each two cycles of the fundamental frequency of the 
tone being tested, the frequency of the current supplied 
to the motor from the oscillator in the instrument must 
have a three-to-two relation to the frequency of the tone 
being observed. It is obvious that by using motors 
and/or discs of different construction, this relationship will change. 

In view of the above, the oscillator must be designed 
So that the lowest frequency is three halves that of the 
lowest frequency to be tested. The oscillator frequency 
may be changed by the control 12 to provide disc fre 
quencies for the twelve tones within a first octave. To 
test tones of a higher octave, the control 12 is set at the 
note involved, and the disc is observed at a different 
portion corresponding to the octave involved. When the 
instrument is tuned so that the frequency is that desired 
for the particular note, the portion of the disc for the 
proper octave, will appear to remain stationary. This 
makes it very easy for an inexperienced person to tune an 
instrument. 
As previously stated, the variation in light from the 

- neon lamps 24 and 25 will follow both the fundamental 
frequency and harmonics of the tone being tested. Ac 
cordingly, the instrument can be used to observe the 
harmonic characteristics of a tone being tested which 
results in an additional important use for the instrument. 

In order to calibrate the instrument, arrangements are 
made for applying the 60-cycle power supply frequency 
to the neon tubes 24 and 25. The oscillator is simulta 
neously tuned to produce a frequency of 90 cycles for the 
calibrate operation. This is accomplished by moving 
switch 11 to the down position in , which contact 41 
makes connection from the point 75 on the inductor 36 
to the grid of triode 35. The contact. 42 connects the 
auxiliary condenser. 43 in the circuit to further establish 
the desired oscillator frequency. Contact 44 connects 
the-auxiliary power supply winding 76 to the grid of the 
tube 67. This causes the neon tubes to flash at a "60 
cycle rate, and the control 17 can be operated: to change 
the inductance of variable inductor 37 until the pattern 
comes to rest. The inductor 37 may have a core with an 
adjustable air gap to thereby permit variations in the 
inductance. . As previously stated, variation of inductor 
37 does not change the frequency, relation provided by 
the taps on inductor 36. 

Referring now to Fig. 1, the arrow 77 behind the 
calibration control knob.17 may be movable with respect 
to the knob but held infrictional engagement therewith. 
This permits the arrow to be moved to the zero position 
when the calibrating action is completed. If it is then 
desired to tune an instrument: either sharp or flat, the 
control 17 can be turned until the arrow indicates the 
desired number of cents (one cent, is equal to one one 
hundredth semitone) of difference in the tone from the 
standard frequency, to thereby off-tune the inductor 37. 
Use of the stroboscopic instrument when so adjusted will 
cause the instrument being tuned to be tuned either sharp 
or flat with respect to the standard frequency. The 
control 17 may also be used to bring the tuning instru 
ment in tune with an instrument being tested. In such a 
case, the arrow 77 will indicate the difference of the tone 
of the instrument being tested from the standard value 
for the tone. 

Although the oscillator has been described for use in a 
tuning instrument, and, it has been found to be highly 
satisfactory for such use, it has also been found to be 
extremely advantageous in other applications. For ex 
ample, the oscillator has been used in a circuit for pro 
viding pedal tones as required in electric organs. By 
using the oscillator in accordance with the invention, a 
single oscillator can provide the 12 tones within an 
octave with great accuracy and without additional gating 
means. That is by changing the tap connection, to the 
inductor, which may be accomplished by the use of pedals 

... or keys, the tone produced will change, with the transi 
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tion being smooth, and free of undesired transient oscilla 
tions. It will be apparent that the oscillator may be 
used to provide a greater or lesser number of tones than 
12 as may be desired. 

In Fig.5: there is illustrated a second embodiment of 
the oscillator portion of the invention which is somewhat 
different than that illustrated in Fig. 4. The oscillator 
includes the parallel connected inductors -80 and 81 
which are generally equivalent to the inductors 36 and 
'37 of Fig. 4. The inductors are tuned by condenser 82 
which is selectively connected to taps on inductors 80 
through Switch '83. The tuned circuit is connected 
through condenser-84 to the grid of tube 85 with a tap 
86 on the coil '80 being connected to the cathode of the 
tube. Plate potential is supplied from a B-- source 
through resistor 87 and a grid bias is provided by resistors 
'88,89 and 90. The circuit, thus far described is the 
same as in Fig. 4. In the circuit of Fig. 5, however, 
the bottom terminals of the inductors 80 and 81 are not 
connected directly to a reference potential (ground), but 
are connected through a resistor 91. The resistor 91 has 
developed thereacross a wave which has a pulse wave 
form and may therefore be used to produce tones similar 
to those produced by reeds. The waves developed across 
inductor 80 are, however, of substantially sinusoidal form 
as: produced by a flute. These waves may be derived 
from some point on the inductor 80 such as the point 
connected to the cathode of the tube 85, and may be 
applied through the filter including resistor 93 and con 
denser 94 to terminal 96. Accordingly by selectively 
connecting to terminals 95 and 96 waves of different 
types may be provided to produce various tones as are 
necessary in an electric organ or-similar instrument. 
The oscillator circuits as shown in Figs. 4 and 5 have 

been highly advantageous in that the taps providing the 
various tones within an octave can be accurately positioned 
and the range provided thereby is not substantially changed 
:as the-tuning is adjusted. That is, the variable inductor 
connected in parallel with the tapped inductor can change 
the tuning of the circuit to provide a particular standard 
tone, and then by switching to the various taps the other 
tones are tuned along with the standard tone so that all 
of the tones produced by the oscillator are properly co 
ordinated. The spacing between the tones remains ac 
curate over the range of frequencies necessary to tune 
the oscillator to a standard frequency. Further-smooth 
transition is provided between tones so that gating means 
'is net required to remove objectionable transients. 
it is therefore seen that an improved instrument for 

use in tuning musical instruments has been provided. 
: By the use of a single oscillator, which accurately pro 
vides the twelve different semitones within an octave, 
the over-all system is greatly simplified and can be pro 
vided as a small compact unit. Only very simple con 
trols are required for operating the tuning instrument, and 
the unit includes calibrating facilities so that the accu 
racy of the instrument can be continually maintained. 
The stroboscope indicator indicates very small variations 
in frequency and requires no skill on the part of the 
operator so that accurate tuning can be obtained by per 
sons with no musical skill. 
As previously stated, the oscillator used in the tuning 

instrument can also be used in other applications such as 
for providing a tone source for a musical instrument. As 
one example, it has been proposed to use such an oscil 
lator to provide the pedal tones for an electric organ. In 
such application the switching of the taps on the inductor 
can be accomplished by pedal Switches and the oscillator 
will move from one tone to another as the pedal switches 
are operated in a smooth fashion to thereby make the 
use of gating means unnecessary. This thereby provides 
a simple and inexpensive tone source which has highly 
desirable features. 

I claim: 
.1. An oscillator for producing frequencies having a 
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fixed relation to a plurality of musical tones which differ 
from each other by steps of a semitone, said oscillator 
including in combination, an electron discharge valve hav 
ing cathode, anode and control grid electrodes, first in 
ductor means having a plurality of taps thereon, second 
variable inductor means connected in parallel with at 
least a portion of said first inductor means, means con 
necting one terminal of said first inductor means to a 
reference potential, switch means connected to a number 
of Said taps on said first inductor means remote from 
Said one terminal for selectively connecting a conductor 
therefo, first condenser means connecting said conduc 
to; to said cine terminal to form a tuned circuit with said 
inductor means, second condenser means connecting said 
condictor to Said grid of said valve, means connecting 
Said cathode of Said valve to a tap on said first inductor 
means intermediate said one terminal and said taps con 
nected to said Switch means, and means applying a posi 
tive pctertial to said anode of said valve, whereby oscil 
lations are produced in said valve having frequencies vary 
ing in steps in accordance with the position of said switch 
nearis, with the frequencies being continuously variable 
through a narrow range by said variable second inductor 
jmeans for fine tuning of said oscillator. 

2. An oscillator for producing frequencies having a 
fixed relation to a plurality of musical tones, said oscilla 
tor including in combination, a resonant circuit includ 
ing a first inductor having a plurality of taps thereon, a 
Second continuously variable inductor connected in paral 
lel with at least a portion of said first inductor, means 
contecting cne terminal of said first inductor to a refer 
ence potential, switch means connected to a number of 
Said taps on said first inductor remote from said one 
terminal for selectively connecting a conductor thereto, 
Condenser means connecting said conductor to said one 
terminal to form a tuned circuit with said inductors, an 
electroil discharge device having a plurality of electrodes, 
means connecting one electrode of said device to said 
conductor and connecting another electrode of said de 
vice to a tap on said first inductor, and means for applying 
oparating potential to said device, whereby oscillations 
are produced in said device the frequency of which may 
be varied in steps in accordance with the position of said 
Switch means, with the frequencies being continuously 
Variable through a narrow range by said variable second 
indiuctor for fine tuning of said oscillator. 

3. An oscillator for producing frequencies having a 
fix cd relation to a plurality of musical tones which differ 
from each other by steps of a semitone, said oscillator in 
cluding in combination, a resonant circuit including a first 
inductor having a plurality of taps thereon, a second vari 
able inductor connected in parallel with said first induc 
tor, neans Connecting one common terminal of said first 
and second inductors to a reference potential, switch 
ineans connected to a number of said taps on said first in 
dictor remote from said common terminal for selectively 
cGil Fiecting a conductor thereto, first capacitor means con 
necting Said conductor to said common terminal to form 
a tired Circuit with said inductors, a plurality of addi 
tional capacitor Ineans having one terminal of each con 
nected to said common terminal, said switch means in 
cliding a portion for selectively connecting the other 
terrninals of said additional capacitor means to said con 
ductor as Said taps on said first inductor are selectively 
connected So that said additional capacitor means are se 
lectively connected in parallel with said first capacitor 
nea is for producing particular frequencies, an electron 
cischarge device having a plurality of electrodes, means 
ccine tiis; one 2lectrode of Said device to said con 
ciitici and connecting another electrode of said device to a 
iai : Slid first indictor intermediate said common ter 
miral and said tas connected to said switch means, and 
mea: ; for a::plying cperating potential to said device, 
whereby oscillations are produced in said device the fre 
quency of which may be in varied steps in accordance 
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with the position of said switch means, with the frequen 
cies being continuously variable through a narrow range 
by said variable second inductor for fine tuning of said 
cScillator. 

4. An oscillator for producing frequencies having a 
fixed relation to a plurality of musical tones which differ 
from each other by steps of a semitone, said oscillator 
including in combination, a resonant circuit including a 
first inductor having a plurality of taps thereon, a second 
continuously variable inductor connected in parallel with 
Said first inductor, said first and second inductors each 
having one terminal thereof connected to a reference po 
tential, switch means connected to a number of said taps 
on said first inductor remote from said reference potential 
for Selectively connecting a conductor thereto, and first 
condenser means connecting said conductor to said ref 
erence potential to form a tuned circuit with said induc 
tors, an electron discharge device having a plurality of 
electrodes, means connecting one electrode of said device 
to said conductor and connecting another electrode of 
Said device to a tap on said first inductor intermediate 
said reference potential and said taps connected to said 
Switch means, means for applying operating potential to 
said device, whereby oscillations are produced in said 
valve having frequencies varying in steps in accordance 
with the position of said Switch means, with the frequen 
cies being continuously variable through a narrow range 
by said variable second inductor for fine tuning of said 
oscillator, and resistor means connected between said 
reference potential and said tap on said first inductor con 
nected to said other electrode from which the output from 
said oscillator is derived. 

5. An oscillator for operation at a plurality of frequen 
cies having a fixed relation to tones of musical instru 
ments including in combination, an electron discharge 
valve having cathode, anode and control grid electrodes, 
a first inductor having a plurality of taps thereon, a second 
variable inductor connected in parallel with said first in 
ductor, said first and second inductors each having one 
terminal thereof connected to a reference potential, 
Switch means connected to a number of said taps on said 
first inductor for selectively connecting a conductor 
thereto, first condenser means connecting said conductor 
to said reference potential to form a tuned circuit with 
Said inductors, second condenser means connecting said 
conductor to said grid of said valve, said cathode of said 
valve being connected to a tap on said first inductor 
intermediate said one terminal thereof and said taps con 
nected to said Switch means, means for applying a posi 
tive potential to said anode of said valve, and potenti 
ometer means connected between said cathode of Said 
valve and said reference potential for providing the oscil 
lator output, whereby oscillations are produced in said 
valve having frequencies varying in steps corresponding 
to the spacing of musical tones in accordance with the 
position of said switch means, with the frequencies being 
continuously variable through a narrow range by said 
variable second inductor for fine tuning of said oscillator. 

6. An oscillator for operation at a plurality of fre 
quencies having a fixed relation to tones of musical in 
struments including in combination, an electron discharge 
valve having cathode, anode and control grid electrodes, 
a first inductor having a plurality of taps thereon, a second 
variable inductor connected in parallel with said first in 
ductor, said first and second inductors each having one 
terminal thereof connected to a reference potential, switch 
means connected to a number of said taps on said first 
indicator for selectively connecting a conductor thereto, 
first condenser means connecting said conductor to said 
reference potential to form a tuned circuit with said in 
ductors, second condenser means and first resistor means 
connected in Series in the order named between said con 
ductor and said grid of Said valve, second resistor means 
connecting said cathode of said valve to the junction be 
tween said Second condenser means and said first resistor 
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means, said cathode of said valve being connected to a 
tap on said first inductor means intermediate said one 
terminal thereof and said taps connected to said switch 
means, and means applying a positive potential to said 
anode of said valve, whereby oscillations are produced in 
said valve having frequencies varying in steps correspond 
ing to the spacing of musical tones in accordance with 
the position of said switch means, with the frequencies 
being continuously variable through a narrow range by 
said variable second inductor for fine tuning of Said 
oscillator. 

7. An oscillator for operation at a plurality of frequen 
cies to a plurality of musical tones including in combina 
tion, an electron discharge valve having cathode, anode 
and control grid electrodes, first inductor means having a 
plurality of taps thereon, second variable inductor means 
connected in parallel with at least a portion of said first 
inductor means, resistor means connecting one terminal 
of said first inductor means to a reference potential, Switch 
means connected to a number of said taps on said first 
inductor means remote from said one terminal for se 
lectively connecting a conductor thereto, first condenser 
means connecting said conductor to said one terminal to 
form a tuned circuit with said inductor means, second 
condenser means connecting said conductor to said grid 
of said valve, said cathode of said valve being connected 
to a tap on said first inductor means, and means applying 
a positive potential to said anode of said valve, whereby 
oscillations are produced in said valve having frequencies 
varying in steps in accordance with the position of said 
switch means, with waves of pulse waveform being de 
veloped across said resistor means and waves of sub 
stantially sinusoidal waveform being developed across 
said first inductor means, the frequency of said waves 
being continuously variable through a narrow range by 
variation of said second inductor means. 

8. An oscillator for operation at a plurality of frequen 
cies corresponding to a plurality of musical tones which 
differ from each other by steps of a semitone including 
in combination, an electron discharge valve having 
cathode, anode and control grid electrodes, a first inductor 
having a plurality of taps thereon, a second variable in 
ductor connected in parallel with said first inductor, first 
resistor means connecting one common terminal of said 
first and second inductors to a reference potential, switch 
means connected to a number of said taps on said first 
inductor remote from said common terminal for selec 
tively connecting a conductor thereto, first condenser 
means connecting said conductor to said common terminal 
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10 
to form a tuned circuit with said inductors, second con 
denser means connecting said conductor to said grid of 
said valve, resistor means connecting said grid to a refer 
ence potential for applying a bias thereto, said cathode of 
said valve being connected to a tap on said first inductor 
intermediate said common terminal and said taps con 
nected to said Switch means, and means applying a posi 
tive potential to said anode of said valve, whereby oscil 
lations are produced in said valve having frequencies 
varying in steps in accordance with the position of said 
Switch means, and waves of pulse waveforms are de 
veloped across said first resistor means, and means con 
nected to said cathode of said valve for producing waves 
of substantially sinusoidal wave form, the frequency of 
said waves being continuously variable through a narrow 
range by variation of said second inductor. 

9. An oscillator for producing predetermined frequen 
cies having a fixed relation to the frequencies of a plu 
rality of musical tones, said oscillator including in com 
bination, a resonant circuit including a first inductor 
having a first terminal and a plurality of taps spaced from 
Said first terminal, a second continuously variable inductor 
connected in parallel with at least a portion of said first 
inductor, switch means having portions connected to a 
number of said taps on said first inductor and operable 
to a number of positions for selectively connecting a 
conductor to said taps, means including a capacitor con 
nected between said conductor and said first terminal to 
resonate with said inductors, an electron device having 
a plurality of electrodes, means for applying operating 
potential to said device, means connecting said resonant 
circuit to first and second electrodes of said device to 
form an oscillator circuit, whereby the frequency of oscil 
lations produced in said device may be varied in steps in 
accordance with the position of said switch means to 
produce the predetermined frequencies, and the frequency 
may be continuously varied through a narrow range by 
said variable second inductor for fine tuning of the 
oscillator, 
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