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Over·all view of the 40·watt version 
of hi·fi amplifier built by author. r 
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40- or 60-Watt Hi- Amplifier 
ertiary feeilback / Complefe construction details on a stable, high-power 

By THOMAS F. BUR ROUGHS audio amplifier with output-stage cathode feedback. 

Fon y('ars the most poPlllar power 
amplifier circuit d('sign was based on 
t he famous "Williamson." Some of 

the faclors leading to ils populal"ity al'l' 
its low distOI·tion. simplicity. slraight
forward design, and the I'ising inter('st 
in high-fidelity reproclll('t ion. E,'en to
day a "\\'illiamson" amplifier that is 
careflllly ('onstructed and tested with 
the speaker with which it is to be used 
will give top quality results. 

Of late the t rend in amplifiel' design 
has heen to\\ard higher power and. as 
the trend has developed. lIse of the 
"Ultra-I.inear" Olltput stage has grown 
"'ith it. III this ci,'cuit the primary 
winding of the output transformer is 
t.apped at appro:-.imately -10 per-cent of 
the primary tllrns. These taps are COn-

20 CPS. I KC. 

neeted to the screens of the> 011 t Pllt. 
thus p,'o"iding the inhel'ent advantages 
which have been adeqllately covered in 
the literature. 

Some interest has been shOWn in 
tertiary feedhack, which has been 
called "super Ultra-Linear." Up to this 
time, there have been very few cil'euits 
puhlished using this t�pe of feedback. 
hut it is helieved t hat its popularity 
will grow as more tl'ansformers be
come a"ailahle. Some of the ad
vantages of tr.rtial'y feedback are the 
lack of p!"ob!ems in\,ol\'illg instability
which may occllr when ft'edhack is 
taken around three 01' fOllr stages. In 
fact.. an amplifier with tertiary feed
hack seems to he mOrt' tolerant of an 
over·all feedbacl, loop. It is \'ery elTee-
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Fig, I, Sine and square waveforms under various conditions, 
Note that the sine waves were all obtained at the full power 
output of the amplifier. while the square waves were at I watt, 
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tive in reducing distortion and helps to 
lo\\'el' the internal impedar.ce of the 
amplifier. 

\\'hile the distortion of present·day 
amplifiers is \'ery low when measuring 
a sine wave. it is only of late that at
tention has centel'ed on the stahility 
of the amplifier. In a feedback am
plifier instability will Occur when the 
feedback hecomes regenerative. This 
regeneration takes place when the 
phase shift reaches IRO degrees at some 
point where the gain of the amplifier 
has not dl'opped by an amounl equal 
to the feedhaek. Sometimes instahilily 
will appear when a Iransient signal is 
feci to th(' amplifier. This transient in
st abil it y is one of 'he reasons wh�' an 
amplifier often shows up on test in-
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