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Fig.1 (left): the complete circuit for the
Monarch D671/32 receiver. Note that
the audio output stage employs two
25L6 valves operating in push-pull
configuration.

operating range over which itamplifies
linearly. If the valve had a normal HT
voltage of around 200V applied to it,
this would not be a critical concern.

The audio amplifier is similar in
design to many medium-power public
address amplifiers of the era. What
makes it different is that it uses a HT
voltage of just 32V.

So why use two 25L6 valves in a
push-pull configuration? With only
32V HT, the valves draw very little
current, so two are necessary to get
reasonable output from the speaker.
Because they are in push-pull, the
valves can be driven a bit harder than
otherwise, to give more output before
distortion becomes objectionable.

In this case, the audio output is
about 300mW, hence the use of a 6-
inch (150mm) loudspeaker to ensure
a reasonable audio level.

Normally, 25L6 valves are designed
to work effectively with a HT voltage
of about 110V, whereas valves like a
6V6G are designed for HT voltages
of 200-250V. This means that a 6V6G
would not work well in this set, as it
would draw very little plate current.

Power supply

The 32V power supply is connected
to the receiver via a 2-core lead and
each lead is identified by a small brass
label which indicates whether it is
positive or negative. This is a useful
feature that I haven’t seen on other
DC-powered radios.

Typically, this set would have
been run from a 32V lighting plant
and this may have either been fully
floating above earth or the negative
side may have been earthed. Both the
positive and negative power leads
are switched, so that the receiver is

“completely isolated from the power

supply when it’s turned off.

This prevents current from flowing
through the set’s earth to the batteries
when the set is off, which could cause
electrolysis effects in the whole 32V
system.

Wasteful circuits

The way in which the heaters and
dial lamps are wired to work off 32V is

siliconchip.com.au






v

Vi
VC2 PIN é

265“ g 2 22Fsm

|.\1-

l

vy

AAAA
vy

47nF

[l
I

" PADDER

higher AGC voltages than before.

& AMENDED SHORTWAVE OSCILLATOR CIRCUIT

Fig.2 (above): this amended oscillator circuit gives
much improved performance on shortwave.

Fig.3 (right): the amended AGC circuit. The added AGC diode is
fed from the plate of the second IF amplifier (V3) and this gives

TO AGC
CONTROLLE
STAGES

A4

)

va

AMENDED AGC CIRCUIT

my trusty digital multimeter, I decided
to give the set a thorough check out.
Normally, in a mains-powered receiv-
er, l would check the capacitors before
applying power. However, because
the voltages are so low in these 32V
sets, there’s not much risk of damag-
ing valves or other components due
to faulty parts — at least, not in the
short term.

The dial lamp had obviously blown
so anew one was installed, after which
the set was connected to a 32V power
supply and switched on. The dial lamp
glowed nicely but there was no sign of
life in any other sections of the receiver
—in fact, the valve heaters didn’t ap-
pear to be lighting at all.

As a result, I checked the valve
heaters for continuity and found that
they all had open circuit heaters, the
only exception being the 6J8G which
had at some time been replaced with a
6J8GA. So what had caused this cata-
strophic failure in the valves? To me,
itindicated that someone had probably
tested the set by connecting it to 240V
AC and found that it produced nothing
but smoke! And in the process, six out
of the seven valves were ruined.

If the set had been fitted with a fuse,
little damage would have occurred,
although it could have proved fatal
had someone touched the chassis.
In a 32V environment, the chassis is
earthed and 32V is not usually con-
sidered lethal, although it can give
you a nasty little surprise if you are
perspiring profusely.

But why was the 6]8GA’s heater still
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intact? The original valve used was a
6J8G which has a 0.3A heater, while
the substituted 6J8GA has a 0.45A

heater. This meant that it was better .

able to cope when the 240V was ap-
plied and the other heaters went open
circuit before this one got to the point
of burning out.

This has also meant that [ had to re-
place its 20Q heater equalising resistor
with a 47Q resistor, so that around 6V
is applied to the 6]J8GA’s heater.

With so many valves ruined, it
proved to be a relatively expensive
exercise to replace them. This time,
when the power was reconnected,
there was a dreadful hum from the
loudspeaker. The volume control had
no effect on this hum and, in addition,
no stations could be heard.

It didn’t take long to track down
the problem - the 8uF capacitor in
the decoupled HT supply to the 6G8G
was faulty, with very low capacitance.
Ireplaced it a 33uF 63V unit that T had
on hand and that got rid of most of the
hum. However, the set’s performance
was very poor, the unit exhibiting
poor sensitivity and a distorted audio
output.

I checked the voltages on various
stages and soon found that the screen
pins of the two 6U7G valves were at
only 5V. This was due to two factors:
(1) aleaky 270nF screen bypass capaci-
tor; and (2) the 25kQ screen dropping
resistor intermittently going open cir-
cuit. They were both replaced and the
performance was vastly improved.

The receiver was now starting to

show some promise. I checked the
tuning range on the broadcast band
and adjusted the oscillator padder at
the low-frequency end of the dial and
the wire trimmer at the high-frequency
end, so that stations appeared in the
correct places. I then adjusted the
trimmer on the antenna coil towards
the high-frequency end of the band for
peak performance.

Next in line was the IF amplifier
stage and after making the necessary
adjustments, the set really started to
perform. These IF adjustments were
carried out with the aid of a signal
generator and an insulated alignment
tool.

Unwanted whistle 4

Although it was now performing
quite well, there was still an occasional
“whistle” from the set. A few checks
soon revealed that the IF amplifier
stage was oscillating. The reason for
this was straightforward — the close-
fitting metal shield (also known as a
“goat” shield) on one 6U7G was loose,
so I compressed the circlip that held
it together. The shield now worked
properly and no further whistles oc-
curred. However, 1 did notice that
the set oscillated weakly at the low-
frequency end of the broadcast band
(more on this later).

I next checked the shortwave band
and found that it tuned as the altered
dial-scale indicated - ie, from 2.6--
7.5MHz. In practice, it worked quite
well down to 3.3MHz but below
that, it ceased to operate. I suspect
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