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Appendix II
parts of diagrams
The Marantz 8B
The Williamson

The Quad II
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Shown here is the famous Quad II. It was a very well-made amplifier, and many of them are still
in use after more than 30 years of service.

At first sight the diagram looks confusing, but after a closer look it becomes very simple.
The upper EF86 is quite a normal input stage. Signal for the lower EF86 is taken from the

output of the upper via a voltage divider consisting of the 680 kW grid resistor of the upper KT66
and a 2.7 kW resistor.

The EF86s both invert the signal so the driving voltages for the output stage are in opposite
phase as required.

The voltage divider compensates for the gain of the lower EF86, where a gain of 680:2,7 »
250 apparently is expected. The actual gain is however much lower, but we find the explanation
in the global feedback loop, where feedback is normal NFB to the upper EF86, but due to the
inversion it is positive feedback to the lower EF86! This accounts for the high gain of that valve.

This combined input, phase splitter and driver stage is elegant, but the fact that the driving
voltage to the lower EF86 has been exposed to HF cut-off and phase shift introduced by the
loading of  the output stage of the upper EF86 should not be overlooked.

It is unusual to tie the screen grids of the two valves together signal-wise instead of keeping
them signal-free by connecting capacitors to ground from each grid, but this arrangement will
keep the grids free from signal if they carry the same signal in opposite phase. If not, C1 will help
to restore AC balance from the two EF86s.
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Another unusual feature is the local feedback of the output stage by the cathode coils of the
output transformer. It could be thought that this negative current feedback would raise output
resistance of the entire stage. Because of the close coupling of all coils quite the opposite is the
case. If output voltage decreases because of external load, the feedback voltage from the cathode
coil will decrease too, which helps to restore the output signal. This local feedback of the output
stage is a brilliant idea (but it raises demands for voltage swing on the grids!) and I should wish
that such transformers were available. The ratio between anode – and cathode coils is approxim-
ately 10:1.

Despite its heavy weight and big transformers the Quad II was only rated as a 12W amplifier
– and despite the measured performance is average, the sound is very good.

Because KT66 is hard to obtain and very expensive, it is often replaced by EL34 when Quads

are restored. EL34s works quite well, but remember to connect the 3rd grid to cathode as this is
not done internally in EL34 (Pin 1 strapped to 8). Apart from that, the socket connections are the
same. The 180W cathode resistor should be replaced by a 240W resistor (two 470W 5W resistors
in parallel). As there is no provision for adjusting DC balance (and no self-balancing!) the out-
put valves should preferably be matched. A 220W resistor in the supply line to the screen grids is
recommended.

The GZ32 rectifier is often replaced by solid state diodes (1N4007), which also allows for a
higher value of the surge capacitor C6, where 100m/450V would be a considerably improve-
ment. Remember that this is not allowable with the GZ32 because it can’t cope with the peak
currents of a 100mF capacitor.

You cannot change the amount of feedback without changing the ratio of the voltage divider
in the grid resistor of the upper KT66, and this is not advisable.

Despite reservations, I have always been fascinated by the circuit. Although it is easy to
understand how it works, it has always been an enigma to me how it was conceived!
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Appendix III
performance curves
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Appendix IV
PCB’s and layout
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The values of R51 and R53 are valid for mono blocks
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