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require different amounts of output. 
After the best judgment has been 

used in distributing available power, it 
probably will still be necessary to insert 
attenuators in some of the speaker 
lines. However, any audio disappearing 
in an attenuator is a total loss, so it is 
well worth while to try to make the 
distribution as close as possible to the 
required conditions. 

Suppose now that with the amplifier 
wide open delivering 30 watts (See Fig. 
1) the 6 -ohm speakers are each to re- 
ceive 3.5 watts; the 20 -ohm speaker, 9 
watts; and the 500 -ohm speaker, 7 watts. 

None of the speakers can be con- 
nected directly to any of the available 
transformer taps; the 500 -ohm speaker 
cannot even be connected to the 600 -ohm 
tap, since with this connection alone 
the amplifier would be fully loaded. If 
additional loads are to be placed on the 
other taps, the current taken from the 
500 -ohm tap must be reduced; which 
means that the load resistance con- 
nected to this tap must be increased. 

If a single 500 -ohm load were con- 
nected to the 500 -ohm tap and the am- 
plifier were delivering 30 watts, 122.5 
volts would have to be delivered by this 
tap: E = VPR. Since we have decided 
that only 7 watts is to go to the 500 - 
ohm speaker, a matching transformer 
must be used between tap and speak- 

er. The transformer primary must 
form a load which will consume 7 watts 
when 122.5 volts is placed across it. 
Substituting 122.5 volts and 7 watts in 
the formula P = E2 /R, and solving for 
R (R = E2 /P), gives us a value of 2,140 
ohms. This apparent mismatch is in the 
right direction, since the internal im- 
pedance of the amplifier looks smaller 
to a 2,140 -ohm than to a 500 -ohm load. 

By the same reasoning, we find that 
to consume 9 watts the 16 -ohm speaker 
must look to the 16 -ohm tap like a load 
of 53.4 ohms. The four 6 -ohm speakers 
together, to consume a total of 14 watts, 
must look to the 6 -ohm tap like a load 
of 12.85 ohms. The 6 -ohm speakers may 
be connected either in series or in 
parallel; whatever the resultant com- 
bined impedance is, the matching trans- 
former must make it look to the ampli- 
fier like 12.85 ohms. Assuming that we 
choose the series connection, the impe- 
dance ratio must be 24 to 12.85. 

It is not necessary to have a multitap 
output transformer. Suppose the trans- 
former has only one output impedance, 
500 ohms. The primaries of all three 
matching transformers, when paral- 
leled across this 500 -ohm output, must 
result in 500 ohms, and each must draw 
the required power. Since the voltage 
available at the 500 -ohm output is 
known (122.5) and we have decided on 

the power to be drawn by each speaker, 
we can find the impedance necessary at 
each matching transformer primary. 

Transposing the formula P = E "/R 
to solve for R (R = E2 /P), substituting 
122.5 for E and, successively, 7, 9, and 
14 for P, we find that the primary of 
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Hg. 2- Matching with 3 output transformers. 

the 500 -ohm matching transformer 
must have an impedance of 2,140 ohms; 
that of the 16 -ohm transformer, 1,670 
ohms; and the transformer for the four 
6 -ohm speakers, 1,070 ohms. Fig. 2 
shows the resistance, current, and 
power values. Resistors have been 
drawn in place of the transformer pri- 
maries to accentuate the circuit's sim- 
ilarity to an ordinary resistor network. 

It is not usually easy to find match- 
ing transformers with the correct val- 
ues. The next article of this series will 
demonstrate the simplicity of making 
transformers to fit the job. 

Useful 10 -Watt Amplifier 
by W. D. HAYES, W6MNU 

ONE of the most useful pieces of 
equipment for the radio build- 
er and experimer:ter is a 
simple, medium -powered au- 

dio amplifier -free of bugs and flexi- 
ble with regard to input require- 
ments. Such an amplifier can be used 
in conjunction with an ri. tuner to 
make a complete receiver. It makes an 
excellent phono amplifier for use with 
either ordinary records or special 
sound -effect records for home movie pro- 
ductions. It can act as the principal unit 
of a small public address system with 
either phonograph or microphone input. 

The amplifier described provides 10 
watts output from a pair of push -pull 
6V6 -GT's, and has sufficient gain to give 
full output from any high- impedance 
microphone. Provision is made for two 
phonograph pickups so that sound ef- 
fects can be faded in and out in case 
the amplifier is used with home movies. 
If two phonos are used. each must have 
a volume control. Two gain controls are 
incorporated in the amplifier itself, one 
in the microphone channel, and one in 
the phono channel. 

The microphone signal is amplified by 
a 6SJ7 -GT pentode, which is resistance - 
coupled to one half of a 6SN7 -GT. The 
other half of the 6SN7-GT cathode - 
couples the phono channel into the first 

half. This provides a very simple and 
effective mixing arrangement. Trans- 
former coupling is employed both in the 
input and output of the push -pull 6V6- 
GT's, and output impedances of 4, 8 
and 16 ohms are available. 

The amplifier and its power supply 
are built on an aluminum chassis 6% 
inches wide, 10% inches long, and 2 
inches deep. There is ample room be- 
low the chassis for the few parts re- 
quired. To reduce the possibility of hum, 
the power transformer is mounted at 
right angles to the two audio trans- 
formers. Across the rear of the chassis 
from left to right are the microphone 
jack, the two sets of phono input ter- 
minals, the speaker socket, the fuse 
holder, and the 117 -volt line cord. 

Across the front are the microphone 
gain control on the extreme left, fol- 
lowed by the phono gain control, the 
pilot light, and the on -off switch. 

MATERIALS FOR AMPLIFIER 

Rest I-470-ohm, 2 -watt; I -1,000 -ohm, 1- 
2,200 -ohm, I -watt; I -3,300 -ohm, 2- 33,000 -ohm, 3- 
330,000 -ohm I -470,000 -ohm, I- I- megohm, y, -watt; 
2 -500,000 -ohm potentiometers. 

Capacitors: I- .03 -0, 3- 0.I -µf, 400 -volt, paper; 2- 20 -0, 450 -volt, I -8-pf, 450 -volt, I-50 -0, 25 -volt, 
electrolytic. 

Transformen: I- power, 600 -volt, center -tapped, 
55 -ma, 5 -volt, 2- amperes, 6.3 -volt, 2.7- amperes; I- 
interstcge, 1:3 turns ratio; I- output, 8,000 -ohm, push - 
pull, to voice coil. 
Tubes: I- 6S17 -GT, I -4SN7 -GT, 2 -6V6 -GT, I-80. 
Miscellaneous: I -2- ampere fuse and holder assem- 
bly; 1- s.p.s.t. toggle switch; 4-octal, I-4-prong 
tube sockets; 1-51/2 s 101= s 2 -inch chassis; necessary 
hardware. 
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