


Fig.2: total harmonic distortion (THD) vs signal output.
It’s almost an order of magnitude better than before.

HE 12AX7 VALVE audio pre-

I amplifier in the November

2003 issue was “the project
that we swore we would never do”.
This may have been a tad embarrass-
ing but the project has proved to be
surprisingly popular. It looks like quite
a few more people than we expected
did want to try out “valve sound” for
themselves!

The November 2003 design was
intended for use mainly with elec-
tric guitars and musical instruments,
which is why we gave it a gain of about
60 times. But not long after the Novem-
ber issue appeared, we started to get
letters and emails from people wanting
to use two or more of the preamps with
their hifi sound systems. They wanted
to know how to adapt the basic preamp
design for this kind of application.

As it stands, the original design has
far more gain than is necessary and
would be seriously overloaded by
the signals from a CD player, tuner,
cassette deck or whatever. To make it
suitable for these “line level” signals,
we need to lower the overall gain to
about four times. As well, we needed
to show how to fit a volume control,
as the original preamp didn’t provide
one.

Performance

Asyou would expect, the changes to
the circuit do bring about significant
changes to the performance and these
are all to the better. The frequency re-

‘sponse is now even more extended,
with the -1dB point now being 180kHz
rather than 160kHz, although this is
really academic. The new frequency
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response curve is shown in Fig.1 and
this also has a very slight rise in the
low bass region. Again, this is largely
academic.

The biggest changes come about

in the harmonic distortion and since

the feedback in the modified circuit
is much greater (ie, we increased the
feedback to reduce the gain), we would
expect to the harmonic distortion to be
considerably lower. And indeed it is.

Fig.2 shows the total harmonic dis-
tortion (THD) plotted against signal
amplitude and this demonstrates that
is almost an order of magnitude bet-
ter (ie, one tenth) than before. On the
downside, the circuit can now only

Fig.3: THD vs frequency at 2V output. Again, it’s almost
an order of magnitude better than the original circuit.

o

deliver just over:8V before clipping
sets in (demonstrated by the verti-
cally rising curve) and this is due to
the increased loading of the feedback
network on the plate circuit of the
second triode.

Fig.3 shows THD versus frequency
ata signal outputlevel of 2V and again,
it is almost an order of magnitude bet-
ter than the original circuit.

Signal to noise ratio is also im-
proved, to -99dB unweighted (22Hz
to 22kHz) with respect to 2V output.

Circuit changes
In talking about the new design, we
will assume that readers have access
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Fig.4: the circuit changes are straightforward and involve changing six
resistors and increasing the value of the feedback coupling capacitor to
680nF. A 50kQ log pot has also been added for volume control.
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values have the same physical size as
those in the original preamp, too, so
in most cases it’s simply a matter of
fitting the different value parts into the
board using the new overlay diagram
as a guide.

The only exception to this is the
680nF 630V feedback coupling ca-
pacitor, which you’ll find is somewhat
larger than the original value of 220nF.
You may have to bend the leads of this
capacitor inwards so they’ll go through
the board holes, and you may even
have to mount the capacitor “leaning
over” so it will fit between the sur-
rounding components.

As shown in the overlay diagram,
the output RCA socket is no longer on
the PCboard, since in this version, the
preamp output connects only to the
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volume control pot. You can then con-
nect the output from the pot using a
short length of screened audio cable
to an RCA socket.

If you’re building up dual preamps

Is It Really Necessary?

If your power amplifier has an
input sensitivity of 1V RMS or
less, for full power output, then
strictly speaking, you don’t really
need a preamplifier of any sort for
line level signals. All you need is a
volume control.

However, since so many peo-

* ple have asked for this circuit, we

have gone ahead and shown what

needs to be done.

for stereo, they can be mounted side
by side on the lid of a diecast metal
box like the Jaycar HB-5046 (171 x 121
x 55mm), with the HT power supply
and the dual volume control potinside
the box.

The output cables from the volume
controls could be terminated at in-
sulated single-hole-mounting RCA
sockets fitted into the end of the box
remote from the +12V power input,
ready for a standard stereo lead to a
stereo power amplifier. This would
make quite a neat arrangement, while
still allowing the preamp valves to be
“on display”.

Finally, note that the high-voltage
components must be covered with
neutral-cure silicone sealant, to guard
against electric shock - see Fig.5. SC
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