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Push-Pull for  
Single-Ended 211 Amp

By Lee Roitberg

L
ike a moth drawn to a flame, the 
light given off by a large transmit-
ting triode is alluring. You cannot 
do anything but admire the glow 

produced by such a large tube. Then 
after countless minutes of amazement, 
the realization of the amp’s physical size 
sets in.

Ever since I began building tube 
equipment many moons ago, I’ve had 
the idea of building a large transmit-
ting triode amp. With no immediate 
need for such a large amplifier, I have 
been slowly collecting parts, planning 
on one day building a large transmit-
ting triode amplifier. Well, the stars 
finally aligned, and I recently built the 
large amplifier I had dreamed about 
(Photo 1).

WHAT TO BUILD
I knew I wanted to build a large amp, 
but the question of what tube to use 
had always come up. The options were 
211, 845, 813, GM70, or 833. All of the 
tubes are available as current produc-
tion, and you can purchase some of 
them, such as the 211 and 845, for a 
very low price. My dilemma was simply 
answered when a friend, Darel Wie-
man, provided me with four GE VT-4 
tubes.

With newly acquired tubes and a pile 

of power-supply parts 
in hand, I scoured the 
Internet and old maga-
zines for schematics, 
ideas, and insight. 
During my quest, I 
ran across countless 
designs; some had 
tube rectifiers, some 
had solid-state recti-
fiers, and some even 
had a combination 
of both. I saw ampli-
fiers with two, three, 
and four driver stages. 
There were capacitor-
coupled, direct-cou-
pled, and transformer-
coupled drive stages. 
Of all the designs I 
had studied, one thing 
became evident—a 211 
needed a low imped-
ance driver stage in 
order to achieve full 
output power in class 
A2.  

THE LIGHT  
GOES ON
Amorphous core, nickel core, cobalt 
core—these are the words that many an 
audio builder lust after. So, what stops 
most builders? Money!

During the search for nickel core 
transformers, I came across a little gem 
from Hammond, the 124B interstage 
transformer. It had a 49% nickel core, 
primary impedance rated at 10k, and 
secondary impedance rated at 90k cen-
ter tapped. The most important part 
was that it was available for around 

$12. 
So what do you do with a cheap step-

up transformer that can’t handle unbal-
anced DC? You use it backwards as 
a push-pull plate transformer with a 
single-ended output. Please reread the 
previous sentence, which contains an 
important concept.

I have been using the 124B config-
ured backwards, on a few preamps, 
with incredibly good results. With a 3:1 
step down, I figured it would be a natu-
ral to drive the honoree 211’s grid.  

This article describes the design and construction of a 25W single- 

ended 211 amplifier with a transformer-coupled push-pull driver stage.

DISCLAIMER
This circuit is intended for non-com-
mercial use only. Lee Roitberg is 
not liable for any damage that may 
occur from the construction of this 
amplifier or any of the information 
provided within this article.

PHOTO 1: The completed 211 
PP for SE amplifier.
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CIRCUIT SYNERGY
In the world of audio, there are many 
claims when it comes to driver stage 
topologies. One myth is that two stages 
of amplification are better than three 
or four. Another myth is that a pentode 
drive tube driving a triode output tube 
is better than a triode drive tube driv-
ing a triode output tube. 

So, what about a triode push-pull 
stage driving a triode output tube? Is 
this type of configuration sacrilege? I 
am proud to say that I am the owner of 
this odd combination and, most impor-
tant, it sounds great.

DRIVER STAGE
The Hammond 124B transformer limits 
the driver tube selection to a tube with 
a plate resistance no greater than 12kΩ. 
This offers a large selection of tubes to 
experiment with. As for the balanced 
current limitations through the trans-
former, I have tried keeping them to 
less than 20mA. This number is just a 
guess, because there is no information 
from Hammond on this type of configu-
ration and I have not taken the time to 

measure the degenerative effects of DC 
through the transformer.

I believe transformer-coupled stag-
es—as opposed to capacitor-coupled 
stages—allow the characteristics of the 
tube used to come through and not have 
those characteristics masked by the ca-
pacitor’s own sonic flavor. Therefore, 
the tube selected will ultimately affect 
the sound characteristic of the amplifier. 
I experimented with three tubes—6J6, 
5965, and 6SN7—that had similar char-
acteristics. I know there are many other 
tubes you can use, and I recommend you 
give them a try. The differences are not 
subtle, and you may find a better-sound-
ing combination for your stereo setup.  

AND THE WINNER IS. . . 
During my experimentation and listen-
ing evaluations, I found the 6SN7 to be 
my favorite-sounding tube. The flavor of 
the 6SN7 I chose is a topic for another 
discussion.

So, the 6SN7 has an ideal mu of 20 
per side and the plate transformer steps 
down the output by 3. Unfortunately, this 
is not enough voltage gain to drive the 

211 to full output. Plus, how do you drive 
the push-pull grids of the 6SN7? Simple, 
you use another 124B as a step-up/phase 
splitter input transformer. 

The combination of the input trans-
former, the 6SN7, and the output trans-
former provide a total measured gain 
of 25. If you are using a passive volume 
control, the amplifier’s gain will be too 
low and full output power will not be 
achieved with a CD player’s direct out-
put. You will definitely need a good pre-
amp with gain. As a more expensive 
alternative, there are many other trans-
former manufacturers offering input 
transformers with a higher step-up ratio.

Look at the simplicity of the Fig. 1 
schematic and the low parts count. There 
is no global feedback. Because of the 
push-pull driver stage, there is no need 
for a 6SN7 cathode bypass capacitor. 
Amplifier stability is very good to the 
point of not having to use any grid stop 
resistors. 

WARNING
Building an amplifier with a B+ over 
500V DC is extremely dangerous. 
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ries for each leg of the full-wave bridge 
rectifier.

The B+ voltage is generated by a dedi-
cated plate transformer rated at 1200Vct 
at 400mA. This one transformer provides 
both the high voltage for the 211 plate 
and half of the B+ voltage to a shunt 
regulator for the driver stage. For delay-
ing the B+ voltage, I chose a delay-on 
relay, available from Potter & Brumfield, 
connected to the primary winding of the 
plate transformer.

Filtering is provided by ASC oil caps 
and some vintage UTC chokes. Note that 
the capacitors are in series in order to 
meet the B+ voltage requirements. This 
configuration requires a balancing resis-
tor across the capacitors. The resistors 
should be rated at 1000V DC or greater.

Wasting energy, as resistor heat, goes 
against my better judgment. I have never 
been fond of DC heaters or regulated 
heaters, mainly due to their inefficiency 
and the large amount of heat dissipated 
by their resistors. I find the only answer 
is to use AC heating for the filaments. 

Please no comments on hum due to 
AC filament supplies. If you carefully 
select the filament components, hum will 
be very low. At present, my amplifier is 
running AC filaments on both the driver 
stage and output tubes. Measured hum, 
into an 8Ω load, is only 2.6mV for one 
channel and 4mV for the second.

THE AUDIO SECTION
Because the audio section is meant for 
experimentation and therefore will not be 
contained in a closed chassis, I took extra 
precautions in order to limit exposure to 
the B+ voltages. I rotated the 211 sockets 
90° to each other so that the plate con-
nections are towards 
the middle of the am-
plifier. Also, I rated 
all exposed B+ wire 
for 15,000V DC.

Along with price 
and quality, there 
were many consider-
ations in choosing the 
output transformer. 
After narrowing my 
choices, I contacted 
Jack at Electra-Print. 
A short 30-minute 
phone conversation 
sealed the deal. The 

transformer had a 10kΩ primary imped-
ance and a 6Ω secondary impedance. It 
was designed to handle the high B+ volt-
ages along with the 100mA of current. 
After hearing the final amplifier, I was 
very happy with my decision to go with 
the Electra-Print transformer.

RING. RING. RING!
I finished building the amp and began 
testing it. The waveforms at both 100Hz 
and 1kHz were clean and linear all the 
way out to 25W. The bass output was 
around 1dB down at 20Hz. Everything 
was looking good until I decided to 
sweep the entire frequency range at a 
constant 8W output. I was expecting a 
ruler-flat frequency response, but what 
I got was slightly different. Everything 
looked good until 5kHz. The output 
began to climb until it peaked +4dB at 
14.8kHz, then dropped like a rock.

You get what you pay for. Nothing in 
life is free. Every cliché I knew came to 
mind along with a plethora of four-letter 
words. I knew the $12 nickel interstage 
transformer had been too good a deal. 
Experimentation led me to the conclu-
sion that the ringing was being gener-

TABLE 1.
Audio Section
T1, T1’, T2, T2’ .........Hammond 124B nickel interstage
    transformer
T3, T3’ ........................Electra-Print 10k to 6Ω 211 
    output transformer
R1, R1’, R3, R3’ ........33kΩ 2W
R2, R2’ .......................10kΩ 2W
R4, R4’ .......................500Ω 2W
R5, R5’ .......................1.3kΩ 25W
P1, P1’ ........................100Ω 2W
C1, C1’ ........................100µF 250V DC
V1, V1’ ........................6SN7
V2, V2’ ........................VT-4 or 211

’ Denotes second channel

TABLE 2. POWER SUPPLY

T1 ................................Plate transformer ..........................1200VCT ...........400mA
T2 ................................6SN7 filament transformer .........6.3V AC ............3A
T3, T4 .........................211 filament transformer ..............10V AC .............4A
S1 ................................SPST switch
F1 ................................4A fuse
D1-D12 ........................solid-state rectifier ........................1A 1000V PIV
R1-R6, R10 .................300kΩ 10W
R7, R9 .........................160Ω 3W
R8 ................................6kΩ 25W
C1-C8 ..........................45µF 600V AC
C9 ................................0.01µF 1600V DC
V1, V2 .........................OD3
L1 ................................filter choke .....................................6H 175mA ........2500WV DC
L2, L3 ..........................filter choke .....................................6H 175mA ........1500WV DC
Relay 1 .......................Delay-ON relay adjustable to 180sec
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sponse of the 211 amplifier with a 10k 
loading resistor across the primary wind-
ing and the final frequency response with 
the input transformer loaded across the 
secondary.

The idea of being able to tune the fre-
quency response of the amplifier by se-
lectively loading the input transformer 
was an interesting trick. If your speakers 
are lacking a little top end sparkle, place 
a 10k resistor across the primary wind-
ing of the input transformer and give it a 
listen. It may be the perfect little boost for 
Lowthers or single driver speaker owners.  

SOUND
What can I say? I have a grin from 
ear to ear every time I hear or see the 
amplifier. The sound is exquisite and 
effortless (Photo 3).    aX
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ing his 1959 house along with building 
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effort to maintain marital bliss with his 
very understanding and patient wife.
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