
3BZ6 
Alternate Use Suggestion

The 3BZ6 (& 6BZ6, etc.) was popular as an AGC (automatic gain controlled) I.F. amplifier in 
television receivers. The amplitude-modulated RF signal amplified by the Pentode in a TV set 
is up to 6MHz wide and in the 41-46MHz range, so there is no shortage of performance. 

Use as an audio voltage amplifier and especially as a compressor or soft limiter suggests 
itself. A compressor or soft limiter is, after all, an automatic gain controlled amplifier stage.

The following comments refer to the Tung-Sol 3BZ6 data sheet dated September 1, 1959, 
available from frank.pocnet.net

Please refer to the class-A amplifier conditions showing 200V on the plate, 150V on the 
screen grid, and cathode bias supplied by a180 Ohm resistor. This equates to 2.5V of bias at 
the cathode (-2.5V relative grid bias) with 11mA through the plate and 2.6mA through the 
screen. The gm (transconductance) is 6100 micromhos under these conditions. Calculations 
show a plate dissipation of 2.2W (rating is 2.5W) and a screen dissipation of 0.39W (rating is 
0.5W).

The above set of conditions uses the same plate and screen voltages as some of the other 
charts in the data sheet. 

gm, for those who do not know, refers to the relationship between the magnitude of the grid 
voltage signal and the plate current signal, and therefore it is intimately related to the gain of 
the amplifier stage. A tube like the 3BZ6 has curves that show a large change in gm for a 
small change in DC grid bias.

Please refer to the chart for grid bias vs. Transconductance (gm) and plate resistance (rp). 
Under the stated class A conditions, with -2.5V bias on the grid, the gm is 6100 um 
(micromhos) and that the plate resistance is 550K Ohm. This is the high gain operating 
condition.

In a compressor, an AGC signal drives the grid-to-cathode bias more negative when a certain 
output level is reached. This reduces the transconductance and therefore the gain of the AGC
Amplifier (3BZ6). If the bias is increased from -2.5 to -7V, the gm decreases to a tenth, or 600 
um. 
The bias can be increased to -20V, for a gm of just 60 um, which is just a hundredth of the 
normal 6100 value. The plate current will be very low, around 0.3mA, but the tube will still 
amplify the signal as long as neither the bias nor the negative peaks of the grid signal are so 
great as to cut the plate current off. A range of 1:100 looks like a lot of fun for the tube 
experimenter.

Generating the AGC voltage is typically accomplished by a very simple rectifier and DC level 
circuit which is driven by a lower impedance stage farther along so as not to load down the 
3BZ6 plate circuit. There are many compressor/limiter circuits on the web that illustrate AGC 
generation and use. In audio circuits, AGC is sometimes called AVC (automatic volume 
control).

The document is provided without technical support.












