Ei=E:/(1-BA), and E:=AE:/(I-
BA). From the last expression the fol-
lowing is obtained:

El A

E. 1-B4
which is the over-all complex voltage
gain with feedback.

Now it follows that if BA is real and
negative, then 4’ < A4 and the amplifier
is degenerative. If BA is real, positive,
and less than unity, then 4’ > 4 and the
amplifier is regenerative. The voltage
gain approaches infinity if BA is real
and approaches 1. If 84 =1 the ampli-
fier is unstable and begins to oscillate.
This latter condition is the Barkhausen
criterion for sustained self-excited os-
cillation of a single tube circuit under
the initial assumptions above. Generally
speaking, the magnitude of the voltage
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where C: is the parallel load capacitance
and 7» is the effective output impedance
of the stage (defined as the impedance
that the plate circuit offers to an ex-
ternal voltage applied between the plate
and the cathode).

If the voltage to be fed back is such
as to make B independent of the value
of the load impedance (which can be
had by a simple voltage-divider across
the load), then the condition is known
as voltage feedback. If, however, the
circuitry is as represented in Fig. 2, then
the ratio of Efv to the output current,
I, is made constant by the feedback im-
pedance Zsb. This is known as current
feedback. In the case of voltage inverse
feedback, Es decreases as Z. is decreased
and Erb also decreases; but the decrease
in Efb tends to increase the output volt-
age and to maintain it constant. With
current inverse feedback /: increases as
Z. decreases, and Esb increases; but
the increase in Efb tends to decrease the
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grounded.

2. The impedance presented by the tube
to the load 1s small enough that it can be
easily matched to a transmission line.

The voltage developed across the load
Rc opposes the applied signal voltage so
that the circuit exhibits negative feed-
back characteristics. If the equivalent
impedance and the transconductance are
not too low, the voltage developed across
the load will be almost equal to the ap-
plied signal voltage but never larger.
The equivalent impedance is formed by
the load in parallel with the term
rp/(I+1), where u and rp have their
customary significance.

Oscillators

It was shown earlier that the gen-
eral requirement for oscillation is B4 =1.
Consider the simple feedback circuit of
Fig. 4. In the general case the following
is true:

(Continued on page 58)
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