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TRF Receivers — the Last Hurrahs
Although many TRF receivers were described over the years for hobbyists, by this
and other magazines, they were largely ignored by the major manufacturers after
1935. But there were a few exceptions: the midget AC sets, including Astor's
`Baby' (AR) and `Football' (GR/GRP) models.

HE TERM 'TRF' (tuned radio frequency) usually conjures up one of two
images. Firstly, the `coffin box' or 'tin
trunk' all-triode affairs of the 1920s, with up
to four stages of triode RF amplification
(battery or electric); and secondly, the two or
three valve plus rectifier sets, in which a
regenerative detector was used with or without an RF amplifier as the case may be.
There was a third category, which made
a brief but significant appearance for a couple of years from 1929 to 1931. These were
the straight multi-stage TRF's using pentodes. Performance was reliable and stable,
and there was no need at all for reaction.
After that, the superhet took over, although
many if not most manufacturers offered
both TRF's and superhets in their product
range
for a short time.
It appears that the last of the TRFs were
regenerative detectors manufactured in
1935, by Eclipse in particular and smaller
firms indigenous to a particular capital city.
These were cheap sets using a 6C6, 42 and
80 combination in a table cabinet. Healing
had a three-valve battery set using a type 34
as the RF amp, a type 32 detector and type
33 output in a console cabinet.
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ASTOR A.R. BABY
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Fig.1: The circuit for the Astor AR midget, clearly based on a transformerless US
design.

Why did they die?
Why did these very cheap TRF sets disappear? The answer to this is most likely to be
the problem that non-technical members of
the household had with managing the reaction control. Whilst regeneration was tolerated in the 1920s, there were steps taken to
eliminate it
such as multi-stage tuning
(which was no guarantee of stability, particularly with all triodes

and individual tuning of the stages). Then
came the all-pentode RF amplifiers as
described above, which eliminated entirely
the need for regeneration control while at the
same time giving stable performance.
With merely a single stage of tuning,
reaction or regeneration was vital if the set
was to give any form of satisfactory performance. There was, it seemed, a market for
budget priced sets for those willing to master the fine art of using the reaction control.
But prices were tumbling. Between £16
and £20, superhets were available which
outperformed a TRF, and these superhets
were not all that more expensive, particularly when performance was taken into
account. Ergo, exit the TRF!

Renaissance in 1939

Fig.2: A sample Astor AR,
showing its cabinet and chassis
(courtesy HRSA member Les Jolly).
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What if a two or three valve TRF could be
produced without the need for regeneration,
and it could be made cheaper still, with satisfactory performance and marketed as a `second set'? Astor did just that with their `Astor
Baby' model AR. (The equivalent Monarch
was the `Monarch Minor' model AR.)
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Fig.3: From left to right are
shown a National ALP, an
Astor GR (without name
badge) and a Healing 300E.

This was a most unusual circuit indeed,
for it contained two hitherto unheard-of
valves in Australian radio production. They
were dual purpose types: one was the
32L7GT, which combined a half-wave rectifier and power pentode in the one envelope, while the other was the 12B8(GT), a
triode-pentode with separate cathodes
(unlike the familiar 6F7 which had one
cathode to supply both sections).
These tubes are of American design, and
as with types such as 50L7-GT, 25A6 etc.,
the heaters were designed to be series connected and run direct from the 117V AC
mains. Rectification was direct from the
mains, so that the tiny superhets were literally transformerless. (This was the original
concept of the Astor Mickey, designed by
the Hazeltine corporation in 1933.)

The AR circuit
The circuit for the Astor AR is reproduced in
Figl, taken from the AORSM for 1939 (it
was repeated again in 1940). An example,
courtesy of HRSA member Mr Les Jolly is
pictured in Fig.2.
The set is fairly obviously based on an
American design. The heaters are in series,
and as the maximum HT is 105 volts after
rectification and filtering, HT would have
originally been rectified direct from the
117V AC mains. Therefore, a simple transformer, more likely than not an auto transformer to simplify things again, was really
all that was required.
For Australian conditions, a special
transformer was wound having two secondaries of 44 volts (with a tapping for the
dial light!) and a secondary of probably 115
volts, as the maximum rating for the halfwave rectifier in the 32L7 was 125V DC
into the filter. This no doubt accounts for
resistor R17 (200Q) prior to the first filter
capacitor. The 9000 choke shown in the
circuit is the field coil of the 5" EM speakers, also used on some of the later Astor
`Mickey' sets.
Apart from the low voltages, unfamiliar
to Australian servicemen in `electric' sets,
the output stage and the triode audio stage

also differ in that each cathode resistor is
unbypassed. This has the effect of negative
feedback. Given that the gain of these
stages would not be over powerful, negative feedback was a fairly bold move; no
doubt an attempt to try and improve the frequency response, by boosting the extreme
ends of the audio response curve.
The RF section is worthy of note. The
pentode stage of the 12B8 operates as a normal pentode in which gain is controlled by
the 10k cathode degeneration pot (shown in
the circuit as a 100k, which is most unlikely), which simultaneously shunts the aerial.
The RF stage is coupled to the triode detector in the normal fashion, whereupon grid
leak detection follows. However a 0.01 uF
(10nF) grid capacitor followed by a 10 meg
grid leak is quite radical.-Even for audio frequencies, the usual combination was
1 nF/ 10MS2, or lOnF with a 1 MS2 grid leak.
With a strong signal, input overload and
distortion would have to be apparent.
Regeneration is used, but it's fixed
regeneration around the triode via the
250pF capacitor from its plate, feeding the
additional winding on the RF transformer.
Much care would have to have placed in
the design of the coils, so that the set would
not begin to oscillate at the very top of the
band. As one tuned down in frequency, the
amount of regenerative feedback decreases
(recall the article on aerials, coils and the
whole damned thing?). To compensate for
this, the primaries of both coils are of the high
impedance type, which increases the coupling
at the lower frequency end of the band.

a variable-mu duo diode pentode as a reflex
RF amplifier and audio amplifier, followed
by an output valve and a conventional fullwave rectifier giving the 165 or so volts, so
that the valves were operating at something
like more familiar conditions.

The Healing 300E
This midget was housed in the same cabinet
and used the same chassis as the 400E and
the 401E, a straight four-valve superhet with
a couple of unorthodox design ideas.
Released in 1946, the cabinet colours were
brown, cream . or maroon bakelite, all of
which are collectable.
The first stage of the 300E (Fig.4) is an
EBF2-G in which the pentode section is
firstly an RF amplifier. This is in turn transformer coupled to the second tuning stage.
However, the difference here is that the
tuning is in the primary or plate circuit, and
the tuning capacitor is isolated from the HT
by a 0.1 uF paper capacitor.
The secondary is then fed to the diode(s),
where the signal is demodulated and the
audio voltage appears across the 50k filter
and 1M audio load resistors., This audio

Post-war TRFs
The same philosophy of a reliable and adequate three-valve budget priced mantel,
often referred to as `miniature' or `midget'
sets, extended into the post-war period.
Healing and Radio Corporation were the
major players. Radio Corporation by this
time controlled the `Astor', `Monarch' and
`Peter Pan' brand names, and in Adelaide
they also owned the `National' brand.
However the post war models were of a
vastly different design concept. They used
ELECTRONICS Australia, April 1999
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Fig.4: The circuit for the Healing 300E,
chosen because of its unorthodox tunifig
and `screen reflexing' system.
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signal is then fed back to the signal grid.
Any RF is blocked by an RF choke, and a
2M grid leak completes the circuit. The
audio is isolated from being bypassed via
the aerial coil, by a 500pF mica capacitor.
Thus amplified, the audio is fed to the
output valve type EL3NG from the screen
of the EBF2. For audio purposes, the screen
acts as the anode of a triode, and the screen
dropping resistor becomes the `anode load'.
There was a good reason for this. With
an anode load resistor in the plate circuit,
the plate voltage would be considerably
reduced, and so too would the screen need
to be likewise reduced. This would have
markedly lowered the stage gain, compared
with the approach chosen.
The remainder of the circuit is very conventional as you can see, with a type 80 rectifier
and a 5" EM speaker with a 2000 ohm field
coil doubling as a filter choke.

The Astor `Football'
The Astor `Football' model GR, or GRP is
probably the most prized amongst collectors
of these baby TRFs, but it probably wouldn't
matter if it was a TRF or a superhet! They
were available in powder-puff blue, green,
ivory, red, brown and black bakelite, and
had a specific dial for each state.
For those who have yet to recognise
one, a sample is shown in the centre of
Fig.3 and you can see why they were
called the 'football'. The 'GR' used
a 5Y3-GT rectifier, while the
'GRP' used a 6X5-GT.
There should be an Astor name
badge above the dial made of clear
plastic, and pressed into two small
mounting holes in the cabinet using
locating pins moulded into the badge
plastic. However not many examples
have survived with the name badges
intact, and those that are complete fetch a
very high price indeed.
The Monarch equivalent was the model
CLP, and the circuit was identical, although
the cabinet was the same' as the 'AR'.
The circuit for the Astor GR/GRP was a
far cry from the Healing 300E; the only
similarity being a reflexed RF/audio. This
time the circuit uses the lower gain 6G8-G
driving the less sensitive 6V6-GT. Back
bias is used exclusively, and volume control
is via the back bias to the grid of the 6G8-d.
A PM speaker is used, and filtering is via a
51d2 resistor and two 16uF electrolytics.
The reflexed audio is developed using the
70
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`anode' method as described above, and
indeed the voltages using a 1000 ohms per
volt multimeter were merely 50V on the plate
and 30V on the screen. Using a DMM (or an
old VTVM) these figures would probably be
something like 70V and 50V respectively.
Even so, the gain of the tube under these operating conditions would be way below par.

Fig.5:
The chassis of an Astor GR. With only
three valves and no IF transformers, it is
very compact.

National's ALP
This little set was available with or without an
alarm clock switch, and therefore was clearly
designed to be a bedside radio. The circuit is
the same as the Astor, with the exception that
it uses an EL33 output valve and the back bias
resistors are modified accordingly. It was also
available without the clock option.

Valve hea/ero

Set performance
There are definite limitations to these baby
sets, and if one were living under the shadow
of a transmitter, life would be pretty difficult.
However, with this restriction removed, performance depends as much as anything upon
the length of the antenna and careful alignment. A 12" piece of wire, sufficient for a
decent five valver, is inadequate. Only the
stronger stations are heard with the
volume full on.
On the other hand, 12 feet of
antenna overloads the front end.
The optimum appears to be about
3 or 4 feet.
Compared against the Astor
football, the National and the
Healing, all aurally tested
under very similar conditions, the Astor two-valve
'AR' was marginally better. The Astor and equivalent three valvers had a
very smooth volume control,
and a `clean' sound.
No doubt the Healing's performance is due in no small
way to the provision of tuning
slugs in each of the coils. The bottom
end of the band could be peaked as well.
With the volume full on, all of the local
stations are separated and there is plenty
of audio into the bargain. If anything, the
Healing tended to slightly overload and
`clip' at maximum volume, and the tuning
control has a detuning tendency, requiring
slight tuning adjustment for different settings of the volume control.
However, for all that, these sets did do
tJhe job for which they were designed, and
did it rather well. They are worth collecting
from a technical point of view, as well as
the desire merely to own a 'football'. ❖

