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Efficiency from the Amplifier Tube 
Theory of Operation and the Characteristics of the Usual Types of 

These Vacuum Tubes 
By STERLING G. SEARS 

Of Sterling Phonic Laboratories, New 

In the first paper of this series we 
discussed the detector tube with re- 
gard to its operating characteristics. 
It was mentioned that "hard" de- 
tectors or amplifiers were much more 
stable in operation when used as de- 
tectors than the "soft" type. This 
stability also holds good for "hard" 
tubes used as amplifiers, and since 
there is some relation between these 
two uses, we shall now take up the 
usual types of amplifier vacuum tubes. 

T h e accompanying illustration 
shows the types of amplifier tubes 
now on the market, i.e., the Radiotron 
UV -2o1 (identical with Cunningham 
C-301), the Western Electric (Gov- 
ernment) VT -i, and the new \Vest- 
inghouse WD -u. These tubes all 
come under the classification of 
"hard" tubes, since they have a higher 
degree of evacuation than "soft" de- 
tectors and are therefore able to stand 
much higher plate voltage ("B" bat- 
tery) without showing blue -haze or 
ionizing. The UV -2o1 is the hardest 
of this group and the average can be 
used up to about 120 volts with safety. 
Some, of course, may be used up to 
150 volts, but around this point they 
become somewhat unstable and are 
liable to ionize unless care is taken in 
operating them. 

The VT -I comes next, standing up 
well on ioo volts. There are some 
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2. Western Electric VT -1 (Amp.) ..... 
Radiotron UV -201 (C-301) 

3. Radiotron UV -202 (C-302) 
Western Electric VT -2 
Western Electric 216-A 

All vacuum tubes act, in a way, like 
transformers ; that is, they will trans- 
form the input signal energy into 
practically any ratio of voltage and 
current. If a certain tube gives its 
output energy at high voltage and low 
amperage, it is considered a "voltage" 
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amplifier. If another gives its at low 
voltage and high amperage, it is a 
power amplifier. The former are 
technically known as "high impe- 
dance " tubes, and the latter as " low 
impedance " tubes. 

Impedance means the same to an 
alternating current circuit as resist- 
ance does to a direct current circuit, 
and since we are dealing with voice 
frequency alternating current in ordi- 
nary amplifiers, we speak of the in- 
ternal impedance of the tube. This 
can be made high, medium or low 
according to the size the plates are 
macle, the capacity of the filament (to 
emit conducting particles or "elec- 
trons"), the size and fineness of the 
grid and the degree of evacuation 
("hardness"). 

Of course, an endless series of com- 
binations could be made and there are, 
no doubt, in existence several thou- 
sand different tubes, each suited to 
some particular use better than any 
other. For ordinary radio work, how- 
ever, there are practically four differ- 
ent classes in general use-all those 
on the market coming under one of 
the following classifications: 

1. High impedance, high vacuum. 
(Voltage amplifiers.) 

2. Moderate impedance, high vac- 
uum. (Voltage amplifiers.) 

3. Low impedance, very high vac- 
uum. (Power amplifiers.) 

4. Moderate impedance, moderate 
vacuum. (Soft detectors.) 

These classifications are naturally 
not sharply defined and we can list the 
commercial amplifier tubes that fall 
in classes i to 3 roughly as follows: 

Types of Amplifier Tubes 

VT -i tubes that were made for detec- 
tion only in existence (among them 
most of the " yellowtops "). These 
ionize around 40 volts and are there- 
fore practically valueless as ampli- 
fiers, but the standard VT -i's are 
"hard" and stable. The WD -i i is 
somewhat softer than the VT -1, the 
average becoming unstable above 65 
volts. These are being pumped a 
little better now for the Aeriola Sr. 
amplifier and make good amplifiers for 
weak signals if handled properly. 
They become, however, very "soft" if 
once ionized, and are then, if at all 
operative, good only for detection. 
Great care should therefore be exer- 
cised when adjusting the "B" battery 
or changing tubes. 

In general, amplifiers are used with 
higher plate voltage than detectors, 
and likewise power tubes higher than 
either. This is because we are dealing 
with increased signal intensity as we 
go from detector to first stage of 
amplification, first to second, and so 
on to the last or power stage. 

Tube 
1. A -P (DeForest) amplifiers 

Westinghouse WR -21 

Approximate 
Impedance 

50,000 ohms. 
40,000 " 

Mayers amplifiers (High Mu) 35,000 
Westinghouse WD -11 (A) 35,000 

20,000 
15,000 
8,000 
6,000 
4,000 

Plate Volts Watts 
Maximum Maximum 

160 1 

120 11/2 

100 11/2 

65 34 
120 2% 
120 2r/2 
450 6 
375 5/ 
160 31/2 

The A -P detectors and UV -200 
come in class 4, but as we discussed 
them last isssue, we shall spend no 
more time on them. 

It will no doubt be noticed that the 
three tubes we have illustrated for 
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