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SIMPLE MATHEMATICAL CALCULATION 

December, 1927 

"Gain" 
and dividing through by e we get: 

THE diagram on this Sheet shows an ordinary 
tuned circuit with a source of high- frequency 

voltage, e, in series with it. The voltage e can be 
considered to be the voltage induced in the tuned 
circuit from another coil, the primary of a radio- 
frequency transformer for example. This voltage 
will cause a current to flow in the tuned circuit 
and the ratio of the voltage E, developed across 
the entire circuit, to the voltage e. induced in the 
circuit. is known as the "gain" of the tuned circuit. 
The more efficient the tuned circuit is, the greater 
will be the "gain." We will now derive a mathe- 
matical expression for the "gain" of a tuned circuit. 

The current, I. flowing in a tuned circuit at re- 
sonance is: 

I = K (1.) 

where e = the voltage induced in the circuit and 
R = resistance of the circuit. The current flowing 
through the inductance coil, L. generates a potential 
across the coil, determined as follows: 

E = wLI (2.) 
where to = 6.28 times the frequency of the current, 
L = inductance of coil in henries, and I has the 
same meaning as in equation (1.) Substituting in 
equation (2.) the value for I given in equation (1,) 
we have: 

E 
toLe _ 

R (3.) 

E wL 
e R 

But, as stated previously, the ratio of E to e is 
the gain of the circuit. Therefore: 

Gain = wL 
R (4.) 

This final expression indicates that, to obtain 
greatest efficiency from a tuned circuit, it is essen- 
tial that the ratio of the inductance reactance (t,,L) 
to the resistance of the coil should be made as large 
as possible. 
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An A. C. Audio- Frequency Amplifier 

WHAT PARTS TO USE 

THE introduction of the new a. c. tubes makes 
possible the construction of an a. c. audio 

amplifier with the necessary A, B, and C voltages 
supplied directly from the light socket. The list 
of parts necessary to construct such an amplifier 
is given on this Sheet. The circuit diagram is given 
on Laboratory Sheet No. 149. 

An amplifier of this type is well suited for use 
with a small receiver consisting of one or more stages 
of radio-frequency amplification and a detector. 
The circuit has been so designed that B voltages 
for the r. f. and detector tubes can be obtained 
from the audio amplifier device. 

The following parts are necessary to construct 
this amplier: 
A -A. C. Tube, Type ux -226 (cx-326) or Equiva- 

lent. 
B -ux -171 (cx371) or Equivalent. 
Tl, Tr -Two High -Quality Audio Transformers. 
Tr- Filament- Lighting Transformer to Supply 

Tube A. 
T4-Power-Supply Transformer Designed for use 
in 171 Type B Power Units. 

Li, L,- Filter Choke Coils. 
Lr- Output Choke Coil. 
Cl, C4--1 -Mfd. Bypass Condensers. 
C3. C4 -2 Mfd. Filter Condensers. 
Cb-4 -Mfd. Filter Condenser. 
Cs. Cr, Ctrl -Mfd. Filter Condensers. 
C,-2 -4 -Mfd. Fixed Condenser. 
R, -30 -Ohm Center - Tapped Resistance. 
R,- --1500 -Ohm Fixed Resistance Capable of Carry- 

ing 4 mA. 
IL -2000 -Ohm Fixed Resistance Capable of Carry- 

ing 20 mA. 
R4- Tapped Resistance for Use in Output of B 

Power Units. 
In wiring this amplifier, be sure to twist the fila- 

ment leads to the two tubes, to prevent hum. C 
bias for the first tube, A, is obtained from resis- 
tance R,, and resistance Ra supplies the output 
tube with grid bias. 

The input terminals of the amplifier should con- 
nect to the output of the detector tube, terminal 
No. 1 connecting to the plate and terminal No. 2 
to the detector B plus. 

To prevent hum it is essential that the negative 
B be carefully grounded. 

No. 149 

Input 
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Circuit Diagram of an A. C. Audio Amplifier 

To 110 Volts 

60 Cycle A C. 

o 
Cs~-0 

Loud 
Speaker 

Here is the circuit diagram of an all a. c. audio amplifier. The list of parts is given on Sheet No. 148. 
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