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Presenting Cl new output-stage connection in an otherwise conventional 
amplifier which provides it degree of listenability which is well above average. 

I
T HAS BEEN Ct. .... 1MEO that there is no 
more room for improvement of power 
output stages since other elements of 

a complete sound system-particularly 
the electro.mechanical ones-are far in
ferior.,"There is a prevalent belief that 
"one good amplifier is only marginally 
rlifferent from another." The proponents 
of this line of. thought imply that sig. 
n.ilicant improvement in power amplifiers 
is extremely difficult to achieve, and 
with this idea the authors agree, but the 
a.uthors disagree as to the ,ued for fur
ther improvement. Obviously. the weaker 
links do need improvement. but this 
alone is no reason for abandoning the 
further development of stronger links 
in the chain of audio reproduction-the 
power amplifier and primarily the power 
output stage which is the prime gener
ator of distortion in the purely electronic 
part of the audio system. 

Present thinking is very parallel to 
the views of the 1935 era when it was 
felt that the principle need was for better 
program sources and that the trans
ducers and audio amplifiers had reached 
a stage of near perfection which could 
hardly be improved. Now, what audio
phile would be satisfied with the repro
duction standards of sixteen years ago 
when playing the new LP's or high 
f{rade tape? By analogy, therefore, as 
well as fot the never-ending search for 
a never-attainable perfection, we must 
continue to seek improvement in �ry 
link of the audio chain. 

The old standards for evaluating am. 
plifier quality. have fallen into disrepute. 
It can be audibly demonstrated that a 
wide pass band and low harmonic cbn· 
tent do not necessarily mean that the am
plifier satisfies the critical listener. Newer 
criteria have been developed such as 
intermodulation distortion analysis and 
square wave testing, both of which sim
ulate dynamic conditions 10 some extent 
:md take into consideration that music 
and speech are not of a static nature. 
These new tests produce ' higher cor
relation between experimental data and 
listener preference. Therefore, modern 
amplifiers sound better than the ones-of 
a few years ago as a general rule. How
ever, these tests do not always separate 
the wheat from the chaff. Amplifiers 
which measure 'well do not necessarily 
sound well although an amplifier which 
shows up as poor on measurements will 
not sound well, Excellent measurements 
ar.e a necessary but not a sufficient con
dition for quality of sound. This means 
that the listening test is the one of most 
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importance-it is the most stringent 
test of all. 

On the basis of listening tests (defi
nitely not on the basis of measurements) 
the audio school has been divided into 
two camps-triodes versus letrodes. 
There has been shifting between the pop
ularity of the two, but there has always 
been a distinct cleavage. When the tri
ode-without-feedback was judged su
perior to the tetrode-without-feedback. 
the telrode school added feedback and 
reaffirmed the merits of this tube type. 
This was again superseded by the triode
with-feedback, but the beam tetrode still 
has its followers, presently in the cate
gory of a defensive minority among the 
audio elite. 

The very fact that each tube type ha� 
ardent supporters is evidence that each 
has definite points of merit. Possibly the 
dcvot� of each type listen for difftrc!" 
qualities of reproduction. and this cause"� 
divergence of opinion. The triode fan 
usually emphaSizes "smoothness" or 
"sweetness" of sound. The beam power 
advocates seek "crispness" or "clean 
sound." Each group obviously desires 
sound which simulates the original, but 
each rejects the elusive and unmeasure
able distortions which characterize the 
tube type preferred by the opposition 
camp. A new type of tube, none of which 
has been pllt on the market for: many 
years, might be the thing which could 
reconcile these diverse views of listeners 
who all look for the same thing but seek 
it in different ways. 

The requisites for such a new tube 
can be listed readily: 

I. low internal impedallce, such as is 
offered by the triod� 

2. High power sensitivity of the tetrode 
so as 10 millimite drive problems. 

J. lower harmonic and intermodulatioll 
distortion than either triode or tetrode 
at both high and low levels of opera· 
tion. 

4. Sufficiently high efficiency to permit 
adequate output without undue bulk or 
!;Ost. 

Since no such tube is available, the 
only recourse is to seek a mode of op
eration of existing type tubes to approxi
mate the desired qualitie<; and then to 
see whether the theory is justified by 
listening tests. 

LI.,n;":;., th, O.tput Stl,' 

The physical difference between the 
triode and tetrode is, of course, 'the 
screen grid. This g"ives the tetrode its 
efficiency on t.he one hand, but also in
creases the plate resistance and con· 
tributes toward' the "tetrode. sound" 
which is so violently disliked by triode 
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favorers. Therefore, the screen grid 
seems to be the element which gives the 
tetrode its advantages and its disadvan· 
tages compared to the triode. In fact. 
when the screen is connected to the 
plate, the resultant tube is a triode which 
IS excellent in many respects though 
handicapped by limited power output 
and low permissible dissipation. Control 
of the screen is a logical step toward ex: 
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tracting the favorahle attributes of the 
tube and discanling the unfavorable. 

Experimentally it was found that the 
goal of improved operation could be 
achieved through energizing the screen 
with d.c. through a special winding on 
the output transformer and combining 
the effects of both plate and screen cur
rent in the output transformer. This is 
lIlustratcd at (A) in Fig. I with an 
alternative and simpler method shown 
at (B). It has been found that the 
screens must be fed from a low-im
pedallce source or the benefits' of this 
arrangement cannot be realized. This 
eliminates the:possibility of doing the 
same job with resistive bridge networks 
or voltage dividers. 

The screen . load impedance is some
what critical if optimum results are de
sired. As the ratio of screen load im· 
pedance varies from zero (tetrode op
eration) to unity (triode operation), 
important effects show up: 

I. The intemat impedance takes a sharp 
drop and then levels off. 

2. Maximum undistorted output drops 
slightly at first, then decreases rapidly. 

J. Intermodulation distortion at high 
level operation drops to a minimum 
and tben soars upward. 

4. low level IM d�reases somewhat and 
then holds almost level. 

The situation is demol,lstrated graph
ically in Fig. 2 where it can be seen 
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