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odes WE300B, CE300B, 2A3, and 811A, 
then the pentodes and tetrodes 6AQ5, 
6V6, 12E1, 807, 6L6, KT66, KT88, EL34, 
and 6BQ5.

From the list, I found that of the pen-
todes and tetrodes available, both the 
6AQ5 and the 6V6 were the best con-
tenders in the linearity stakes to use 
for transfer function modification. The 
WE300B wins the linearity stakes in 
native mode with the 2A3 a very close 
second. Interestingly, the EL34 and 
6BQ5 came in last. 

MIXED MODE OF OPERATION
While operating in triode-connected 
mode did offer a substantial improve-
ment in linearity over native pentode 
and tetrode mode, low efficiency was 
the drawback. The transfer function 
of a bipolar transistor is similar to a 
pentode tube, and as it transpires, by 
control of the voltage gain and the oper-
ating parameters, I was able to control 
the peak-to-peak grid voltage swing 
needed to drive the tube. Placing a re-
sistor in series with the cathode bypass 
capacitor allowed the voltage gain to 
be varied by applying local negative 

feedback. By increasing the DC supply 
voltage and increasing the plate load, 
you change the transfer function and 
increase the grid drive requirements.

By adjusting the drive requirement, 
picking an appropriate DC supply volt-
age for a bipolar transistor, and set-
ting the value of collector current (and 
hence stage voltage gain), I was able 
to adjust the overall linearity of a com-
posite stage consisting of a bipolar 
transistor and a pentode or tetrode 
tube. This resulted in the pentode out-
put stage operating at peak efficiency 
and still providing overall linear per-
formance (by having an inverse non-
linear grid drive) with minimal feed-
back—all of this to emulate a triode 
valve. How close a match you produce 
will determine how close you get to the 
transfer function of a triode or to linear 
performance.

One of my experiments was to build 
a 2A3 amplifier using two 2A3s—one 
in the output stage, and one as the volt-
age amplifier—under the same operat-
ing conditions, and with an attenuator 
between the voltage amplifier plate, 
and the output stage grid, so that both 

tubes worked over the same operating 
range and conditions. The net result 
was exceptional but with even lower 
overall efficiency. The bigger problem 
was a lack of gain as these tubes have a 
relatively low mu. 

To build a useful amplifier required 
four stages for the design. I ended up 
with two halves of a 12AU7 in front of 
the 2A3s as a gain stage. The overall 
performance was not as linear as using 
a single output stage and a matched 
characteristic voltage amplifier.

Tube Difference Spreadsheet.

  TUBE 1 TUBE 2
  300b 6V6

Grid V Anode I Anode I Difference

 –70 28.3 16.7 11.6
 –56 37 27.9 9.1
 –42 44.4 42.9 1.5
 –28 52.3 59.4 –7.1
 –14 61.7 77 –15.3
   0 70.2 96.3 –26.1
 14 79 116 –37
 28 88.3 137 –48.7
 42 97.4 159 –61.6
 56 107 175 –68
 70 116 176 –60
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