G.A.S. Ampzilla Basic Power Amplifier

MANUFACTURER'’S SPECIFICATIONS

Power Output: Minimum of 200 watts per channel into 8
ohms or 125 watts per channel into 16 ohms, both channels
driven, 20 Hz to 20 kHz, with less than 0.05% total harmonic
distortion or intermodulation distortion. Input Sensitivity:
Kohms. Rise Time: At 8 ohms, better than 2 uS at full power
to 20 kHz, slew rate equal to 40V per uS. Noise: Better than
100 dB below full power, unweighted, wide band; 112 dB
below full power, wide band with r.f. filter. Size: 17};in. W.
x 7 in. H. x 9 in. D. Shipping Weight: 50 Ibs. Price: $599.00,
kit.

Ampzilla is the first product of a new audio com-
pany—The Great American Sound Co. It is different and un-
usual in appearance and quite attractive after one gets used
to it. It is available as a kit or factory wired; the unit reviewed
was factory wired.

Fig. 1—Rear view of G.A.S. Ampzilla.

EDITOR’S NOTE: Craig’s Model 3139 FM & 8—track car
radio was erroneously reported in the July issue to have
a power output level MUCH below its actual level due
to an inadvertent error in the testing method. A full
addendum will appear in the next issue.
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Refer to Figs. 1 and 2. The package is rugged, solid, and
relatively simple. A U-shaped bottom piece serves to mount
the power transformer, two filter capacitors, cooling fan,
heat sink chimney assembly, and some of the normal front
and back panel components. The chimney has the two pow-
er-amp circuit boards mounted on opposite sides, with four
output transistors at the bottom on each side below the cir-
cuit boards. The fan is powered from the main secondary
winding of the power transformer. Operating at a low-me-
dium speed, it is reasonably quiet, as fan-cooled amps go.

The rectifier bridge and four supply fuses are mounted on
a bracket that connects the ground sides of each filter ca-
pacitor to the chassis ground.

On the front part of the bottom chassis piece is a three-
position phase-reversing power switch (Off/On/Off), two
speaker-line fuses, and a green LED Power On indicator. On
the back part of the main chassis are the line cord, line fuse,
two sets of binding posts for the outputs, and a pair of
phono jacks for the signal inputs.

Ampzilla has a front protrusion housing the meters and
meter switch. In both cases, white end caps, contrasting with
the black anodized chassis pieces, fit over the ends of the U
sections and are solidly screwed to them to hold the whole
unit together. Pemm nuts and machine screws are used
throughout Ampzilla, with no self-tapping screws used any-
where.

The meters are calibrated in rms watts into eight ohms
with a sine wave and relative dB, with 0 dB equal to 200
watts. The meters are average-responding and appear to
have somewhat faster ballistics than a standard VU meter. As
this reviewer has mentioned before, decade range switching
is very desirable for easy reading of power on the lower
ranges, and a 200-milliwatt full scale is a very handy re-
minder of the fact that a lot of listening on efficient speakers
takes place down in the 1-100 mW region.

Fig. 2—Internal view.
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Circuit Description

As can be seen in Fig. 3, the circuit of Ampzilla is full-com-
plementary from input to output. The input stage consists of
a dual-complementary differential amplifier, Q1-4. The out-
put of Q1 drives Q6, a PNP emitter follower. Q6 drives Q7
which is a PNP inverting gain stage and is the plus predriver.
In a similar manner, Q3 drives Q8 and Q9 with Q9 being the
negative predriver. Q7 and Q9 operate Class A, with a quies-
cent current of about 25 mA. The signal currents at the col-
lectors of Q7 and Q9 are in-phase but even harmonics are
out of phase and will tend to cancel out. These collectors are
tied together through the bias regulator. The predrive signal
is thus relatively free of even harmonics and can drive the
output stage equally hard in both directions. The bias regu-
lator is a special integrated circuit designed to accurately
control the idling current of the output stage as a function
of temperature. The IC is mounted with its top surface in
good thermally greased contact with the bottom of the heat
sink where the output devices are.

The output stage is effectively a complementary follower
with emitter-follower drivers. Each driver and output com-
posite device is made up of two transistors in series to in-
crease the safe area of the output stage. The inner drivers
and outputs (Q13, 14, 17, 18) are driven from the predrive
signal, while the outer devices (Q12, 15, 16, 19) are driven as
slaves via voltage dividers from the amplifier-output signal.
These signal dividers cause the voltage across the series-
connected transistors to remain equal over the entire signal
cycle.

The emitters of Q17 and Q18 are connected to the output
buss through relatively large (0.39 ohm) emitter de-
generation resistors that are paralleled by Shottky rectifiers.
This assures good thermal stability of the output transistors
with minimum drop at high current due to the low foward
drop of the paralleling rectifiers. Turn-on thumps are elimi-
nated in this design by causing the emitter currents, and
hence the subsequent stage currents, of the input pairs to
be zero at turn-on and then to slowly come up to the oper-
ating value. This is accomplished by the action of the voltage

regulator consisting of Q5, D5, C9, and R18. Upon turn-on,
C9 is uncharged and current flow from R19 through R18
down to R20 turns on Q5 causing its collector-to-emitter
voltage to be about 0.7 Vg and at about ground potential.
As C9 charges slowly, due to the time-constant multi-
plication effect of Q5, the collector-to-emitter voltage of Q5
increases to its ultimate value of about 52 V when D5 con-
ducts. When this point is reached, the collector will be +26
V and the emitter will be at -26 V, supplying about 3.3 mA to
each differential pair. When D5 is in conduction, the voltage
drop across the regulator will be constant with changes in
line voltage and therefore the emitter currents of the input
differential amps will remain constant. A cute circuit trick!

The protection circuit is of the volt-amp (V1) type, sensing
both current and voltage in the output stage. If voltage
and/or current are considered excessive, Q10 or Q11 will
conduct, reducing the current in Q7 or Q9 and hence the
output drive. This action of reducing the current in the pre-
drivers is unusual and desirable, and is in contrast to the
usual practice of shunting the drive current from predrivers
through the protection devices into the output buss.

The power transformer is appropriately large and beefy
and has unusually good voltage regulation. Filter capacitors
are two 16,800 uF units. Output voltage at idle is about + 75
Vd.c.

Listening Tests
This reviewer has spent a lot of time listening to Ampxilla,
having had one for several months. Speakers have included

.the reviewer’s own arrays, Dalhquist DQ-10s, and Magne-

pan MG-2167Fs. The conclusion is inescapable. Ampzilla is
the best sounding commercially available bipolar solid-state
amplifier heard so far. The low end is incredibly tight and
solid, the mid range clean and defined, and the high end is
light, airy and virtually free of edginess and grit. When lis-
tening in comparison to other good solid-state amplifiers,
there is a feeling that their sound isn’t as transparent and
that an amplifier per se is more identifiably in the reproduc-
ing chain.

Fig. 3—Circuit schematic.
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Measurements

Ampzilla was first run for one hour at one third power, or
67 watts per channel, with a continuous 1 kHz test tone. It
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Fig. 4—Upper curve, THD versus power into 8-ohm load

(use right-hand scale); lower curve, total IM and sum of 5th
& 7th versus power into 8-ohm lcad (use left-hand scale).
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Fig. 5—Upper curve, 1-watt frequency response into 8-ohm
load, note break in curve at 100 Hz to 10 kHz; lower curves,

THD versus frequency at various power levels into 8-ohm
load.

Fig. 6—50-Hz square waves; upper trace, 200 watts into 8
ohms (scale 20 V/cm, 5 mS/cm); lower trace, 3.12 watts into
8 ohms (scale 5 V/cm, 5 mS/cm).
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passed this test easily getting only moderately warm. Voltage
gain was measured and found to be 24X or 27.6 dB in both
channels. The input voltage for 200 watts into eight ohms is
therefore 40/24 or 1.67 V.

Harmonic distortion at 1 kHz and IM distortion as a func-
tion of output power are shown in Fig. 4. Total IM distortion
and especially the sum of 5th and 7th harmonics are excep-
tionally low in this unit. There is no measurable crossover
type nonlinearity at low levels (power levels from 1-100
mW). Harmonic distortion vs. frequency and power and
one-watt frequency response are plotted in Fig. 5. The aberr-
ation in THD near 120 Hz is caused by a beat between the
signal frequency and 120 Hz power supply ripple. As has
been mentioned in previous reviews on the Dyna 400 and
SAE Il CM, which also exhibit this phenomena, it is doubt-
ful that this effect is audible.

Scope pictures of amplifier response to various test signals
and loads are shown in Figs. 6 to 9. Fig. 6 is for a 50-Hz square
wave into eight ohms for a low power and for full power. The
lack of tilt in these waveforms is exceptional even though
the amp is a.c. coupled at the input and feedback bases.
However, the time constants are very long, being equivalent
to a cutoff frequency in the region of 0.01-0.02 Hz. Fig. 7 is

Fig. 7—10-kHz square waves; upper trace, low power into 8
ohms (scale 5 V/cm, 20 uS/cm); lower trace, low power into
2 uF(scale 5 V/cm, 20 uS/cm).

Fig. 8—Upper trace, 20-kHz full-power square wave into 8
ohms, 80 V P-P note text (scale 20 V/cm, 10 uS/cm); lower
trace, 20-kHz sine wave, 200 VA into 1 uF, 40 V rms, THD
0.25% (scale 10 uS/cm).
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for 10 kHz square waves at low power into eight ohms and 2
sF loads. These responses are typical of most amplifiers that
have been reviewed. Fig. 8 illustrates the response with a
full-power 20kHz square wave into eight ohms and a 200 VA
20 kHz sine wave into a 1 uF load. (The slight ringing on the

Fig. 9—Upper trace, 20-kHz, 80 V P-P square wave into 1 uF
load (scale 20 V/cm, 10 uS/cm); lower trace, 20-kHz sine
wave into 8 ohms with 2 dB overdrive (scale 50 V/cm, 10
uS/cm).

Table I—Output noise

+Vscycle is mostly due to a slight aberration on the output
of the pulse generator used.) The measured rise time for the
square wave is about 3.2 uS and the slew rate is about 20
V/uS. THD for the 200 VA sine wave is about 0.25%.

Fig. 9 shows the response to a 20-kHz 80 V p-p square
wave into a 1 uF load and a 20-kHz sine wave into eight
ohms with a 2 dB input overdrive where the input is in-
creased 2 dB over the value that just causes the output to be-
gin to clip. The large signal square wave indicates the ampli-
fier’s ability to deliver in excess of 10 amps into a 1 F load.
This qualifies it as a third amplifier in this reviewer’s experi-
ence that can deliver such a fast large signal into a capacitive
load. The response to the 20-kHz overdrive signal is out-
standing. Virtually every other solid-state amplifier “’sticks’”
on high frequency clipping. [“Sticking” is where the
squared-off portion, when clipping, lasts longer than it
should and then suddenly jumps toward zero vertically or
very quickly and then finally gets back into the sine wave
slope after recovery from clipping.] It is believed that how a
power amp clips at high frequencies has some effect on how
the amplifier sounds when not clipping. Amps that clip
cleanly and don't stick generally do sound better, all other
standard measurements being about the same. Damping
factor was measured as a function of frequency and found
to be about 160 from 20-300 Hz, decreasing smoothly to
about 154 at 1 kHz, and 28 at 20 kHz.

Output noise as a function of measurement band-width
with inputs shorted is shown in Table 1 below. The highest
noise voltage in the 20 to 20 kHz band is about 102 dB below
200 watts into eight ohms and is composed mainly of lower
order line harmonics.

In summary, Ampzilla is unquestionably in the state-of-
the-art class and takes its place among a small group of fine
amplifiers that really do make reproduced music sound
more like live music. Bascom H. King.

Circle No. 71 on Reader Service Card

Bandwidth, Hz Left, uV Right, uV
20 to 20K 325 217

400 to 20K 60 36
Supex SD-900/E

Moving-Coil Phono Cartridge

MANUFACTURER’S SPECIFICATIONS

Frequency Response: 5 Hz to 40 kHz +£1.5 dB. Output Volt-
age: 0.2 mV. Channel Balance: +0.5 dB. Channel Separa-
tion: Better than 27 dB. Impedance: 3.5 ohms. Compliance:

60

18x10- ¢ cm/dyne. Tracking Angle: 20 degrees. Stylus Force:
1 to 1.5 grams. Stylus: 0.3 x 0.8 mil elliptical diamond.
Weight: 10 grams. Price: $125.00.

Although the principle of the moving-coil cartridge has
been known for a long time, about the only cartridge of this
type marketed in recent times is the Ortofon. Another such
pickup that has recently b:come quite popular with audio
er.thusiasts is the Supex SD-900/E. This cartridge is manu-
factured in Japan and distributed in this country by Sumiko,
Inc.

Like all moving-coil cartridges, the SD-900/E’s output volt-
age is very low. Most moving-coil cartridges rarely exceed
an output voltage of about 70 microvolts, thus making them
prone to hum and noise nroblems. The Supex SD-900/E has
an output voltage about .hree times greater than previous
moving-coil cartridges, 0 microvolts. This increased out-
put voltage reduces the ossibility of hum and noise prob-
lems. However, an output voltage in microvolts requires the
use of either a special cartridge transformer or preamplifier
(“head amp”’). Our experience indicates that the Supex SD-
900/E should be used with a cartridge preamplifier, such as
the Mark Levinson JC-1, the output of which is fed to the
usual phono cartridge input of an audio system. The JC-1 s
an inverting cartridge preamplifier, requiring that the plus
and minus leads of the Supex be reversed at the cartridge on
each side, i.e., the hot and ground leads be reversed on the
left side and similarly on the right side.

The manufacturer recommends this cartridge for CD-4
use despite the fact that the stylus is a nude biradial dia-
mond (0.3 x 0.8 mil). Interestingly, the Supex SD-900/E
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