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the output. This is known as “ low-loading.” By working at a greater
negative bias, even bigger outputs can be obtained from the same pair
of valves by swinging deliberately further © round the bend,” the
greatest possibility being achieved when the operating point reaches
the middle of the “ bend "—the arrangement known as ** Class B
operated.” Intermediate values of bias give conditions known as
“ Class AB operated.”” These have the advantage of being less critical
to adjust for satisfactory working than the full Class B condition.

Still bigger outputs can be obtained from some types of valve by
working them in push-pull like this, with a slightly higher h.t. supply
voltage, and by driving the grids positive over part of the cycle at
maximum output. This requires special attention to the stage before,
to see that the necessary power to supply the grid current is available
without causing distortion. As much literature has been devoted to
circuit designs for this purpose, this book will not go into details of
such circuits,

Recognising and Locating Cause of Distortion

From the information in this chapter it is evident that a variety of
causcs can introduce distortion of one of the types shown in Figure 11,
and careful checking up is necessary even after the offending stage has
been located, in finding just why the distortion appears, If an oscillo-
scope is available, the distortion is easy to recognise from this figure ;
but in the absence of an oscilloscope, it may be necessary to rely on
listening tests. Waveforms as in Figure 11 (a) result in sound very
like that produced if the speech coil 1s knocking against the pole piece
or some other object at one end of its travel. Having checked that this
is not happening, it will be known that one of the types of distortion
resulting in this kind of waveform must be occurring. Waveforms
shown at (b) or (¢) do not cause such noticeable distortion to the ear,
but can be recognised best on certain programmes as producing a
rather sharp reproduction.

If all sounds above a certain level, regardless of frequency (pitch),
are distorted, then the trouble is incorrect loading or biasing of a valve
somewhere. If the low frequency or high frequency sounds are
particularly distorted, then the trouble arises due to reactances, the
low due 1o a coupling inductance (choke or transformer primary)
of too low value, the high due to insufficient correction capacitance on
the output tetrode or pentode.

A simple check for localising the cause of distortion is to measure
anode currents, or volts across bias resistors, while the amplifier is in
use. Anode bend causes a rise in current or bias volts when signal is
present. Grid current causes a drop in current or bias volts. Slight
changes proportional to signal level are normal ; but a sudden change
when a certain level is reached indicates distortion. Bias or load
resistors should be altered accordingly to correct the defect.
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INSTABILITY

oME of the results of instability arc not unlike those produced by
the forms of distortion dealt with in the last chaprer, which is
why this one is put next to it, A variety of effects come under
the heading of instability. The word means unwanted oscillation, or a
tendency to oscillate. The frequency of unwanted oscillation is usually
cither low or high, often below or above the audio range of frequencies.
Below the low end it causes what is known as * motor-boating.”
Above the high end, it causes “ h.f. blocking.” Sometimes it is not

above the range of audible frequencies, when a high pitched squeal
will be heard.

Motor~boating

Take motor-boating first, because the possible causes are fewer
than for h.f. forms of instability. It will not occur in amplifiers having
fewer than three stages. Itis due to positive feedback at a low frequency.
The most common cause is insufficient decoupling of the h.t. supply.
Use of either larger decoupling capacitors, or smaller coupling capa-

FIG, 16, TYPICAL CIRCUIT LIADLE TO MOTOR-DOATING.
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citors, may effect a cure. Figure 16 shows one circuit where this may be
the case, and the capacitors marked C. may be made smaller, or those
marked Cy larger.

Another circuit that can be unstable is shown in Figure 17.
The cause is usually unbalance between the output valves at extremely
low frequencies, due to slightly different values of the lettered com-
ponents that should be identical. Although this circuit has been in
favour with quality enthusiasts, a good phase-splitting transformer
saves a valve, avoids this causé of instability, and generally gives
quality not inferior to that from the circuit of Figure 17.

FIG, 17. AN AMPLIFIER WITH PUSH-PULL OUTPUT FED FROM A PHASE-
SPLITTING STAGE CAN SUFFER MOTOR-BOATING TROUBLE,

In amplifiers with high gain it may be found that increasing the
value of decoupling capacitor only reduces the motor-boating frequency,
while changing the coupling capacitors has little effect, or may raise
the frequency slightly. The amount of gain makes it impractical to
increase decoupling enough to prevent the instability. Under these

* circumstances, a useful method is to reduce the impedance of the h.t.
supply unit. A good circuit that reduces h.t. supply unit impedance,
and at the same time supplics a high degree of smoothing, as required
for high gain amplifiers, is shown in Figure 18,

H.F. Blocking
There are two main forms of h.f. instability : those involving
several stageas, nd those where just one valve oscillates by itself. Where
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FIG. 18, REDUCTION OF H.'T, SUPPLY UNIT IMPEDANCE 3T
CIRCUIT HELPS WITH MOTCI)S;‘PE-GEBF?YAND OTHER Pﬂggﬂr“glgls

the oscilla.tion is continuous, the effect of both is somewhat similar,
T.he amplifier is working at full output, or nearly so, at a frequency so
high that it is inaudible. In the absence of signal, the output appears
unusually quict. The h.f. oscillation may be strong enough to prevent
any desired sounds coming through at all, or it may be that just the
strongest signals will temporarily reduce the strength of h.f. oscillation
allowing a little sound to break through. Sometimes, where the h.f:
oscﬂ_latmn is not very strong, practically all the sound gets through ;
but it sounds as if it is breaking through—quite a similar effect to that,
produced by an intermittent connection just touching.

The kind of oscillation that occurs through several stages, usually
the whole amplifier, is due to feedback from output to input at a very
high frequency, beyond the audio range. Amplifiers with very high
gain are particularly susceptible to this trouble. If the frequency
should be within the audio range the trouble is more obvious. To
prevent stray coupling, which might cause such oscillations, each
stage should be separated from the next by an earthed metal screen,
and the wiring should be arranged so that connections belonging to
each stage are kept separate. The layout should keep stages near the
output well away from those near the input end of the amplifier, It
is good to arrange the wiring so that “ hot ” leads are as short as possible,
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