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My invention relates to oscillators. More 
Specifically my invention is an improved form of 
generator embodying a vibrating member. 
One of the objects of my invention lies in the 

circuits for impressing a constant driving force 
On a tuning fork or similar vibrator. 
Another object is to drive a tuning fork in such 

a manner as to hold the frequency substantially 
constant. 
Another object is to automatically compensate 

for variations in the power source. 
Further objects will appear in the following 

Specifications and claims. 
Figure I is a Schematic diagram of one embodi 

ment of my invention, and 
Figure II is a schematic representation of a 

modified vibrating member which may be used 
in place of the tuning fork of Figure I. 

In Figure I a thermally insulated member 
houses a vibratory member 3. The interior of 
the housing is kept at uniform temperature by 
the heating coil 5 which is serially connected 
through bi-metal thermostat 7 to the power 
Source 9. The housing, vibratory member, and 
heat control are not, per se, part of my inven 
tion. These elements are well known to those 
skilled in the art, and, by way of examples, may 
be of the type described in United States Patent 
1,937,583 which issued to Norrman on December 
5th, 1933, and is entitled “Oscillation generator'. 
The Norrman patent describes the system as a 
Whole and illustrates compensating means tend 
ing to overcoine relatively small variations in 
Supply potential. However, I have found that, 
Such compensation means are insufficient to take 
care of Wide fluctuations in supply and fail to 
provide any means for compensating for varia 
tions in the cathode heater currents. The pres 
ent invention provides full control over the vari 
able factors. 

In Figure I the power source 9 has its positive 
terminal connected to the Screen grid of ther 
mionic tube 3. The negative terminal of 9 con 
nects to the cathode 5 through the self-biasing 
resistance T, which may be by-passed by con 
densel 9. A suppreSSOr grid 2 is connected to 
the cathode 5. The control grid 23 is connected 
to the primary 27 of transformer 25 and the re 
maining terminal of the primary is connected to 
the negative terminal of the source 9. The sec 
ondary 29 of transformer 25 is serially connected 
to a pair of pick-up coils 3 and 33 which are 
arranged in Suitable relation to the vibrating 
member 3. The anode circuit of tube 3 com 
mences with the positive terminal of source 9 

(C. 250-36) 
which is connected to resistance 35. The resist 
ance in turn joins inductance 3. Which is COIl 
nected to anode 39. The anode circuit is con 
nected through capacity 4 to the primary 43 of 
transformer 45 which is connected to cathode 5. 
The secondary 47 of transformer 45 is serially 
connected to a pair of driving coils 49 and 5, and 
venier resistance 53. The coils 49 and 5? are Suit 
ably secured near the ends of the tuning fork or 
vibratory member 3. 
The method of operation is as follows: The 

power is applied at Source 9. The impulse caused 
in the anode circuit by the flow of electrons from 
the heated cathode to the anode is transmitted 
through the capacity 4 and primary 43. The 
primary in turn induces the impulse in the Sec 
ondary 47 and the serially connected driving coils 
49 and 5?. The current flowing through the driv 
ing cois 49 and 5, which are phased properly, 
starts Vibrations in the tuning fork. These vibra 
tions induce currents in the pickup coils 3 and 
33. The induced currents are properly phased to 
set up voltages in the secondary 27 of transformer 
25. These voltages are impressed on the control 
grid electrode, which varies the anode current. 
The anode current again induces impulses which 
drive the fork. The whole process repeats at a 
frequency determined by the constants of the 
vibrating member. The various electrical con 
stants are chosen to aid and reinforce the vibra 
tions. Woltage impulses across 37 and 3 may be 
conveyed to the output terminals 55-57 by coul 
pling capacity 59. 
The frequency of Oscillation of the systern as a, 

Whole is not Solely dependent upon the natural 
frequency of the vibrating member. The fire 
quency may vary With temperature changes with 
in the housing . The uniform temperature con 
trol within the housing minimizes this variable. 
I have also found that if the driving power is not 
constant but varies in amplitude, the rate of 
vibration or frequency of oscillation of the system, 
will vary. 
The applied power impulses may be kept con 

Stant in amplitude by choosing a value of resist 
ance 35 in the Order of 16,000 ohms and an in 
ductance 3 of the Order of 30 henries With an 
RCA Type 89 tube. The magnetic core of induc 
tor 3 is designed to operate at flux values Which 
cause changes in Saturation with changing anode 
current. An increase in anode current slightly 
lowers the value of the inductance 37 which shifts 
the phase angle of the current in the inductance 
With respect to the voltage across the inductance. 
The phase angle changes an amount and in such 
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direction that increases in voltage of the Source 
9 which tend to increase the voltage at the driv 
ing coils, are made ineffective, by being out of 
phase With the currents due to impedance chainges 
in the inductor in the output circuit of the tuibe. 
That is, the total effective impedance of the anode 
load (inductance 3'--resistance 35) is auto 
iiatically Varied to compensate for variations in 
the Supply Voltage which would otherwise impress 
Varying power impulses on the driving coils. By 
properly chosen circuit constants, I have observed 
line Variations from 95 to 135 volts which caused 
frequency changes of less than one part in a 
million. 

in Figure I have illustrated a magnetostric 
tive oscillator. The magnetic bar 6 extends 
through the driving coil 63 and the pickup coil 65. 
he terniinals of 63 and 65 take the place of the 

terminals of 9-5 and 32-33, respectively. 
Oscillators of the magneto-strictive type depend 
upon the Yagnetic material expanding and con 
tracting at a frequency equal to the driving fre 
quency in COil 63. The expansion and contrac 
tion of the bar Si induces currents of a corre 
Sponding frequency in pick-up coil 63. in other 
respects the circuit, and Compensating neans of 
Figure I apply equally to Figure II. 
The constant frequency oscillatory currents 

generated by the circuits of my invention may 
apply to any number of cases When constant 
frequencies are required. For example, the oscil 
iations may be used for Synchronizing, television, 
Or tinning Systems, OScillographs and the like. 
The constants and circuits I have set forth are 
given merely by Way of example. I do not intend 
to theireby limit my invention. One modification 
within the Scope of my invention would be to ap 
ply the phaS2 change Compensating means to 
the grid circuit of the amplifier instead of to 
the anode circuit. Warious other modifications 
Will occur to those skilled in the art, without 
departing from the Spirit of my invention and 
Scope of the claims. 
I Cain aS my invention: 
1. In a device of the character described, a 

Source of power Subject to Variations, a vibra 
tory mennber, an amplifier, means for driving said 
member, means including Said vibratory member 
for generating Voltages, means for impressing 
Voitages generated by movement of said vibra 
tory member on the input circuit of said ampli 
fier, and neas for automatically compensat 
ing by phase adjustment any variation of power 
in Said driving in eans resulting from variations 
in Said Source, including a magnetic core in 
ductor connected in the plate circuit of Said 
annplifier, lineans for applying a feedback Cur 
rent corresponding to the current derived across 
Said magnetic CO1'e inductor to the input of Said 
amplifier, and means for adjusting the current 
fowing through said inductor to maintain a 
Saturated condition in Said inagnetic COre. 

2. In a device of the character described, a Wi 
biratory member for generating voltages, a Source 
of power subject to Variations, an amplifier, 
means for driving said amplifier, means for in 
pressing voltages generated by movement of Said 
vibratory member on the input circuit of said 
amplifier, and means for automatically compen 
Sating by phase adjustment any Variation of 
power caused by changes in Said power Source, 
including an inductor having a core Subject to 
Saturation connected to the plate circuit of said 
amplifier, means for applying feedback currents 
corresponding to the currents derived across 
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said inductor to the input of Said amplifier, and 
means for adjusting the current flowing through 
Said inductor to a range of Values insuring a 
Saturated condition in Said core. 

3. In a device of the character described, a 
Source of power Subject to variations, a Vibra 
tory member for generating voltages, an ampli 
fier, means for impressing voltages generated by 
vibrations of said member on the input of said 
amplifier, means in the Output of Said amplifier 
for driving said vibratory member, and means 
for compensating for variations in Said ampli 
fier output by adjusting the phase relations Of 
voltage and current in said amplifier including 
a magnetic core inductor, connected in Series 
in the piate circuit of said amplifier, means for 
deriving potentials from Said inductor and in 
pressing feedback currents corresponding to Said 
potentials upon the input of Said amplifier, and 
means for establishing the current in Said in 
ductor at a value in Suring Saturation in Said Core, 
whereby the driving power applied to Said Wi 
bratory member is maintained Substantially 
COinStant. 

4. In a device of the character described, a 
Vibratory member including means for generat 
ing Voltages, an amplifier, lineans for impressing 
Voltages generated by movement of said vibra 
tory men;ber on the input circuit of Said am 
plifiel', means in the output circuit of said am 
plifier for driving said vibratory member, a 
Source of power for said amplifier subject to va 
riations, and means for coin pensating for Such 
variations consisting of an impedance including 
a core of Saturable inaterial, connected in said 
amplifier output circuit, and to said source where 
by the current in said impedance Will have a 
phase angle Which changes With Said Wariations 
to oppose any changes in power in Said driving 
means, and means for adjusting the current 
fioWing through said impedance to a range of 
values insuring Saturation in Said core. 

5. A device of the character described in claim 
4 including an output circuit coupled to Said 
in pedance. 

6. A device of the character described in claim 
4 in which said amplifier is of the thermionic 
tube type. 

7. A device of the character described in claim 
4 in which said amplifier is of the thermionic 
tube type having a cathode energized from said 
Source of power. 

8. In a device of the character described, a 
vibratory member including voltage generating 
means; a thermionic amplifier having cathode, 
control grid, and anode electrodes; means for 
impieSSing Voltages generated by movement of 
Said vioratory member on the grid and cathode 
electrodes; means connected to the anode elec 
trode for driving said vibratory member; a source 
of power for Said amplifier subject to variations; 
an inductor connected to said anode, said in 
ductor having a Saturable core; a Variable resist 
ance connected between Said Source of power and 
said inductor to adjust the currents flowing 
through said inductor to a value insuring satura 
tion in Said core, whereby changes in the cur 
rent through Said inductor cause phase angle 
Variations which cause Substantial compensa 
tion for Variations of power in Said source, and 
means for applying a feedback current cor 
responding to a current derived from said induc 
tor to the cathode and control grid of said am 
plifier. 

MAURICE ARTZT. 
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