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Figure 1 is a schematic diagram of a Armstrong oscillator. The Armstrong oscillator was invented in 1912 and is named after its inventor, Edwin Armstrong. This oscillator provides an output that is determined by the values of C1 and L1. C1 and L1 are in parallel and thus form a basic tank circuit. The expected output frequency of the circuit can be calculated using the formula:
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where f = the frequency of operation, C = the value of the tank capacitor, and L1 = the values of the tank inductance.  It should be noted that the values of L and C are inversely proportional to the output frequency. Thus, as the values of L or C become larger, the frequency of the output signal will decrease.
As with all oscillators, feedback is required for operation. The feedback in the Armstrong oscillator occurs by the close proximity of coils L2 and L1. These may be individual coils on a single carbon rod, a transformer, or merely two coils positioned close to each other. The output feedback is coupled from the transistor collector via the L2 coil, sometimes referred to as a “tickler” coil. The expanding magnetic field of L2 causes the base end of L1 to go positive and C1 begins to charge when sufficient charge is placed on C2 for transistor conduction. The transistor will conduct and reach its saturation point. At saturation, there is no longer a change in current at L2 and the magnetic coupling to L1 drops to zero. This forces the transistor to cut off. The rapid decrease in current at the transistor collector will provide a magnetic field at L2 that is again coupled to L1. This field, however, will have opposite polarity to the original and will cause C2 to discharge and again bias the transistor to conduction. 

The transistor is operating as a Class C amplifier, providing an output from the cutoff bias point until saturation of the transistor. Although class C operation is nonlinear and many harmonic frequencies are generated, only one frequency receives enough gain to cause the circuit to oscillate. This is the frequency of the resonant tank circuit. Thus, high efficiency and an undistorted output signal can be obtained. The transistor gain must be sufficient to ensure that the coupling loss between L1 and L2 plus the circuit resistance will offset any energy loss.

The Armstrong Oscillator is used to produce a sine-wave output of constant amplitude and of fairly constant frequency within the radio frequency range. It is generally used as a local oscillator in receivers, as a source in signal generators, and as a radio-frequency oscillator in the medium- and high-frequency range. 
Assignment:

Using the Double Bubble Map as a guide, construct a map that compares and contrasts the Armstrong oscillator and the Wien Bridge oscillator circuit. How do they differ, how are they alike? 
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