ASSEMBLY AND OPERATION OF THE

HEATHKIT HIGH FIDELITY AMPLIFIER
MODEL W-6M

SPECIFICATIONS

The following specifications on the Model W-6M amplifier are presented in the belief that vou
are entitled to a factual and comprehensive technical report onthe performance of the amplifier.

These specifications are based on actual measurements taken on atypical W-6M amplifier, us-
ing the most modern and accurate test equipment available foday. Measurements were made
under the most carefully controlled conditions; not to present the most favorable advertising in-
formation, but in strict accordance with allgenerally accepted standard conditions. These con-
ditions are listed at the end of the specifications.

Minor variations from these specifications may be encountered in kit-assembled amplifiers.
Such factors as exact lead placement, component variations and tube characieristics are pos-

sible sources of deviations. In & highly stable amplifier such as the W-6M, these variables may
be disregarded from a performance point of view.
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POWER OUTPUT:
Rated BOWer (B8] . oui wibmminie s i Gk i o 70 watts
Peak POWer. .. oi i ittt et eie s 140 watts

.................... + 0.5 db from 6 to 70,000 cycles at 0.5 watt level.

g Controlled high- and low-frequency roll-off, for
maximum transient stability. The frequencyre-
sponse curve is shown in Figure 1.
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Figure 1
POWER RESPONSE:........... e e + 0.25 db from 20 to 20, 000 cycles. See Figure
2. In any amplifier, the output transformer
places a limit on the undistorted power output
available at very lowirequencies. Noequipment
was available to measure harmonic distortion
below 20 cycles; however, the graph of Figure
3, based on oscilloscope observations, shows
power levels the W-6M amplifier willdeliver at
low distortion (essentially a pure sine wave) at
frequencies between 5 and 20 cycles.
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HARMONIC DISTORTION:. .. ... ooviieieaaa Figure 4 shows total harmonic distortionversus
frequency at several power levels. Competent
authorities seem to agreethat a totalof 2% total
harmonic distortion is tolerable for musicalre~
production through wide-range audio equipment.
Harmonic distortion below 0.7% is completely
imperceptible, even to highly trained eritical
observers. Figure 5 shows the power output ob-
tainable at these distortion levels.
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... Figure 6 shows intermodulation distortion versus
power output under two separate test conditions.
Note that the generally accepted limit for "ex-
tremely high fidelity" amplifiers (1% IM distor-
tion) is not exceeded, even at full rated power.
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Figure 7 shows phase shift of the amplifier ver-

sus frequency, from 3 cps to 100 KC. Note that
the phase shift characteristic is a smooth curve,

without abrupt changes.

This is a further indi-

cation of the stability of the amplifier.
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INPUT

VOLTAGE

...............................

Figure 8 indicates input voltage requirements
for any power output level (solid curve). The
dashed line shows linearity of output voltage ver-
sus input voltage.
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90 db below 70 watts, unweighted.-

Meter, meter switch, and bias adjustments on
front chassis apron for convenient and accurate
adjustment of plate current and balance of out-
put tubes.

20 db negative voltage/current feedback is appli-
ed around the entire amplifier and output trans-
former.

1.4 megohms.

4, 8, and 16 ohms, and 70.7 volt line output.

Variable, from 0.5 to 10 by means of calibrated
control on front chassis apron.



TRANSIENT RESPONSE:. ...t oo ce e veeen Square-wave response characteristics are shown
in oscillograms A, B, and C, below.

50 Cycles 10 KC

‘ 0
A 500 Cycles B c

In the above oscillograms, the lower trace shows the signal applied to the input of the amplifier;
the upper trace is the output signal across a 169 load.

In A, B, and C, note the similarity between the input and output traces. The output wave shape
in A is tilted slightly, owing to low-frequency phase shift (approximately 40 at this frequency).
The output wave shape at C, which shows no ringing and negligible overshoot in the presence of
a 10 KC square wave, is a rigorous test of high-frequency stability under transient conditions.
It should be noted that a square wave of 10 KC will show response characteristics to at least 100

KEC and that the transient represented by a 10 KC square wave is far steeper than that found in
any known source of program material.

OVERLOAD RECOVERY:

Even a high-power amplifier such as the W-6M may occasionally be subjected to overload by
heavy bass passages and transients. But regardless of the rated power output of an amplifier,

it is extremely important that the overload be symmetrical, and that recovery after overload
be smooth, without oscillation.

Oscillogram D shows the output waveform at 70 watts: note that this is still below the overload
point. In oscillogram E, the amplifier is delivering approximately 77 watts, and has begun to
overload; observe, however, that the clipping is perfectly symmetrical.




Tests for overload recovery were made by applying 4 special composite signal defined in th
sketch below: :
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The 10 KC component represents normal mixed program material. The heavy 7 millisecond
rectangular pulse simulates an overloading transient of sufficient length to show up any "ring-
ing" or "hangover" effect following the sharp rise in signal level. The short 200 microsecond
pulse follows this component after 3 milliseconds. This pulse could be placed at any point on
the waveform. Its purpose was to determine if overload recovery was sufficient to faithfully re-
produce a short transient immediately following overload.

The results are shown in oscillograms F, G, H, and J. In each case, the lower trace isthe in-
put signal to the amplifier; the upper trace is the output signal across a 16 ohm dummy load.

In oscillogram F, the amplifier is operating well below overload. Vertical sensitivity of the
oscilloscope was 20 volts per centimeter; therefore the amplifier is delivering a signal of ap-
proximately 45 volts peak-to-peak.

Oscillogram G is a 5 times expansion of oscillogram F. (The tilt observed in the upper trace
of F and G is due to phase shift in the amplifier.
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