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THE MERITS OF VARIOUS AMPLIFIER CONNECTIONS 

NOW with these facts in mind let us settle a 

few arguments about the relative merits of 
a single tube compared with a push -pull amplifier 
or with two tubes in parallel, each working into 
a loud speaker designed to match approximately 
the output impedance of the amplifier. In Fig. 
6 these three amplifiers are shown and the values 

of IT voltage amplification, and power output 
given. The factor # which is included in the 
above expressions for voltage and power ampli- 
fication has not been used in these computations 
since in these cases a high impedance open cir- 
cuit secondary is used. 

It will be noted that the push -pull and parallel 
tube amplifier will deliver twice as much power 
to a loud speaker as a single tube with the same 
input voltage, but that the push -pull amplifier 
is behind the others when it comes to voltage 
amplification. Now, in any amplifier, 
the tubes, with the exception of the 
last one, are primarily acting as volt- 
age amplifiers, boosting the voltage as 
much as possible without distortion so 
that the last tube whose power output 

is expressed as 
(input voltage xµ)2 

8Rp 
gets as much voltage input as pos- 
sible. The push -pull amplifier should 
be used to feed power into the loud 
speaker, and practically any tube can 
be used up to that point, that is a 
199, 12, or 201 -A. These preliminary 
tubes are not required to handle much 
power since they are functioning 
primarily as voltage multipliers. 

TUBES AND THEIR BEST USES 
d11111nJU11nn1w um nn1111unn 1nm11enn1nnn1un111vnnn1u1e1a1nnouAlnAelu 141111111 ,nnn11a1111n1111urn1n11nn111C 

i he Electrical " Shorthand " Terms Used in 
This Article 

fi 

Ep 
Eb 
Eg 
Ec 
Ef I 
Ig 

Rp 
Gm 

= Plate Voltage 
= B Battery Voltage 
= Grid Voltage 
= C Battery Voltage 
= Filament Voltage 
= Plate Current 
= Grid Current 
= Amplification Constant 
= Plate Impedance 
= Mutual Conductance 
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There is one other consideration when investi- 
gating the merits of the three amplifiers men- 
tioned above. Owing to the electrical symmetry 
of the push -pull amplifier, each tube has supplied 
to its grid only one -half of the total input volt- 
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age. In other words, one can apply greater in- 
put voltages to a push -pull amplifier than to a 

single or parallel tube arrangement. Owing to 
this same symmetry, certain harmonics, due to 
curvature of the characteristic, are balanced out 
so that about 25 per cent. more overloading can 
be tolerated. 

The parallel tube arrangement has the only 
advantage that its output impedance is lower 
than the single tube, due to the two plate im- 
pedances connected in parallel, and for this 
reason greater power can be delivered to a loud 
speaker of low impedance. Practically all loud 
speakers now on the market are comparatively 
high in impedance so the advantage in the paral- 
lel tube arrangement is not usually realized. 

Since the output impedance of the push -pull 
amplifier is the sum of the tube impedance, a 
high impedance speaker must be used. If a low 
impedance speaker is used such as the Western 

Electric 54o-AW, an output trans- 
former should be used. The push- . 
pull amplifier has both advantages 
and disadvantages, and at the present 
time it is impossible to get input 
transformers that compare in quality 
with the best of the single -tube trans- 
formers. With power tubes of low 
impedance and capable of delivering 
relatively large amounts of power, the 
usefulness of the push -pull amplifier 
is not so great as it has been. 
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1,2 

Rp 

Single 
tube 

52 
.0025 

10,000 

Push - 
pull 

52 

20,000 = .00125 

Parallel 
tubes 

52 _ .005 5,000 

POWER OUTPUT 
= wo 

VOLTAGE 
AMPLIFICATION =N 

8. 
x .0025 

_ .01125 watts 

(2 x6)2x.00125 
8 

= .0225 watts 

62 

8 
x .005 

= .0225 watts 

1/14400 x 32 x V.0025 
=18 times=25.1 T. U. 

V14400 x 32 x V.00125 
=12.7 times =22.1 T. U. 

V144000 x 32 x V.005 
=24.5 times =28.1 T. U. 
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MEASURING THE TUBE'S HEARTBEATS 
Apparatus necessary for laboratory tests of tubes is shown here. 
The diagram of connections controlling this set -up of apparatus 
was given on page 459 of February Radio Broadcast, and in- 
volves the use of accurate resistance standards, a source of a.c. 
voltage, accessory batteries and switches, and several meters 

THE EAR AS A MEASURING INSTRUMENT 

A ND while we are speaking of im- 
pedance matching and voltage 

amplification, one should not lose 
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