
In listening tests, bass 
definition was excellent 
and space, dimension, and 
resolution were quite good. 
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Fig. 5-THD + N vs. 
power for various loads 
on 8 -ohm tap. 
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Fig. 6- 
Output and 
distortion residue 
for 1 kHz at 
10 watts out into 
8 ohms. Right 
channel (upper 
residue trace) 
had 0.38% THD, 
left channel 
(bottom residue 
trace) had 0.41%. 
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Fig. 7-Damping factor 
vs. frequency at 1 watt 
into 8 ohms. 

Table I.- Outputnoise, with inputs terminated by 1 

kilohm. The IHF S/N ratios were 87.7 dB for the left 
channel and 86.7 dB for the right. 

Bandwidth 
Wideband 
22 Hz to 22 kHz 
400 Hz to 22 kHz 
A -Weighted 

Output Noise, µV 
Left Right 

779 717 
734 670 
134 129 
115 129 

kHz THD + N and SMPTE-IM distortion as functions of 
output power appear in Fig. 4. The load is constant at 8 
ohms on the 8 -ohm tap for this figure and for Fig. 3. What is 
interesting about this data is that the ratio of IM to THD is 
just about the "classic" 4:1 ratio for simple distortion charac- 
ter over most of the power range shown in the figure. I 

measured 1 -kHz THD + N versus power output for 4 -ohm 
loading on the 4 -ohm tap as well; the 4 -ohm and 8 -ohm 
curves virtually overlaid, so performance into their respec- 
tive loads is substantially the same for both taps. I cannot 
say this for some other tube amplifiers I have measured in 
the past. Figure 5 shows THD + N for different loads on the 
8 -ohm tap. As might be expected, distortion is the highest 
for the lowest load impedance. Even with a 16 -ohm load, the 
amp puts out a good 30 watts or more per channel. This is a 
very well-behaved amplifier in all the measurements so far 
and, from the foregoing, should be very tolerant of tough 
speaker loads. 

Figure 6 shows harmonic distortion residue for a 1 -kHz 
signal at 10 watts out, as an oscilloscope trace of amplitude 
versus time. To a trained eye, these pictures give a good 
indication of the dominant harmonic content. In this case, 
the waveforms look like a mixture of second, third, and 
fourth harmonics, and not much else. To check further, I ran 
a spectrum analysis on the Audio Precision (not shown), 
which revealed harmonics of higher order at lower ampli- 
tude. The presence of a whole series of higher order har- 
monics, even in small amounts, may be significant in terms 
of how sweet or irritating an amplifier may sound. In future 
reports, I'll be able to include spectrum analyses showing 
these harmonics in detail. 

I came up with a way, using the Audio Precision measure- 
ment system, to assess output impedance as a function of 
frequency and get the machine to compute, scale, and plot 
the damping factor itself. Such a plot for the ATM -1 is shown 
in Fig. 7. Results are fairly typical for tube power amplifiers. 
Damping factor is quite uniform over most of the audio 
range and falls off at the frequency extremes. Output noise 
and IHF S/N are presented in Table I; the noise level is 

satisfactorily low. 
Regarding clipping and dynamic headroom, the ATM -1 

put out a steady-state 59 watts per channel at the visual 
onset of clipping, for a clipping headroom of 1.3 dB. With 
the IHF tone -burst signal, a power level of 58 watts per 
channel was observed. This translates to a dynamic head- 
room of 2.1 dB. The conservative power rating of this amp 
means that it will play louder than one might expect. 
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