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SILICON CHIP

Celebrating 30 Years

My set’s volume is controlled by RV1a/RV1b, a dual rheostat
that adjusts filament voltages of all valves, with greater effect
on V1 and V2 than V3/4/5. This both compensates for falling A
battery voltage and controls gain in the RF section.

While low heater voltage can be a recipe for disaster with ox-
ide-coated cathodes, this method of controlling emission (and
thus gain) works fine with “bright emitter” tungsten filaments
(UX201) and with thoriated-tungsten (UX201A).

Later Grebe versions used a variable shunt rheostat across
the first audio’s anode connection to its driver transformer for
volume and a common rheostat for all valves to compensate for
falling A battery voltage.

Tone control, via switched resistor bank RV2 (ranging from
3.6kQ to 120Q) and 150nF capacitor C10, applies a variable top
cut to the audio driver’s anode circuit.

Such sets are designed for high-impedance speakers, either
“earphone” types that use a flat diaphragm to drive a coupling
horn or moving-iron types that drive a large diaphragm. When
testing, I found two horn speakers to be less sensitive than my
moving-iron example.

When it comes to the supply, the C supply’s negative end
connects to ground. This may seem odd but its positive end
connects to the A supply’s negative, putting all five filaments
at 4.5V above ground and applying a -4.5V bias to V1, V2, V4
and V5.

This arrangement ties these grid returns (“cold” ends of trans-
former secondaries) to ground, eliminating valve-to-valve cou-
pling that would otherwise need at least two bypass capacitors
(one each in RF and Audio sections). Demodulator V3’s grid
returns to its filament.

Continuing the supply “totem pole”, B- connects to A+ (a
point some 10.5V above ground), thus counteracting a loss of
some 10V if the B- were connected directly to ground.

Cleanup

Online examples, and Dr Hugo Holden’s version in the July
2016 issue, show the beautiful gold flashing on the escutch-
eons and the timber in new condition. In contrast, mine has
a definite patina, with the escutcheons dulled off to a faded
bronze colour.

It came with a modern power supply and the connecting cables
in a modern reproduction woven cotton jacket. The valves were
all ST (“stepped tubular”) 01As. Some tested low so I bought
a new kit of balloon envelope 01As from the HRSA valve bank
at a good price.

Apart from noise in the volume pot, the set worked just fine.
But on test, there were a few surprises. The 01A was only ever
meant as a general-purpose triode, so its output power is mod-
est. The set went into clipping at around 30mW, reaching 10%
THD at 35mW. I decided to test at an output of 25mW, finding
THD of about 7%.

That sounds high, and the 10mW figure was 6%. Everything
seemed to be working, so I suspected the grid-leak detector’s
basic design. That was confirmed by a test which exhibited ob-
vious non-linearity over its signal range, as shown in the dia-
gram to the right.

This will create distortion in the demodulated envelope, and
is probably typical of any rectifier/demodulator working with
a low input voltage.

On the other hand, its RF performance was surprisingly good.
A few metres of wire thrown out the door brought in local sta-
tions strongly, and extending that to about eight metres let me
just pick up 3WV at Horsham, 200km away.
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Using the standard dummy antenna, I needed 170pV
at 600kHz, 100pV at 1150kHz and 280pV at 900kHz and
1700kHz. Signal-to-noise ratios well exceeded 20dB for
all settings.

Audio bandwidth was surprising: I found -3dB band-
widths of +1.2kHz at 600kHz, +3.5kHz at 1150kHz,
+1.2kHz at 900kHz and +8.5kHz at 1700kHz.

Frequency response from antenna to speaker terminals
was around 350Hz to 2.5kHz for -3dB the points at the
1700kHz end, indicating that the audio transformers have
limited low and high frequency performances.

If the figures sound pretty good, consider the detailed
stage injections on the circuit. You’ll see that, for my 100pV
input at 1150kHz, I needed around 1.6mV at the 1st RF
grid. This implies a circuit gain of some 16 times in the
antenna coupling and its tuned circuit. It’s a reminder of
just how well good circuit design can contribute to a set’s
performance.

The difference in sensitivities between the two bands
is probably due to the band-change mechanism, which
appears to short out the unused sections of the RF coils. I
had wondered about a “shorted turns” effect and figures
seem to bear it out.

Volume control was pretty effective: turning down all
the way demanded some 35mV at 1700kHz, implying a
gain reduction of around 42dB.

How good is it?

It’s great. Grebe gave us a set with sizzle and sausage,
and it hits both of my criteria for collecting: it’s a visual
treat that people find attractive and charming, and it’s
technically refined and a great performer.

Would I buy another? One is enough but vou can still
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This diagram shows the audio output versus the antenna
input. Note that it is not a straight line and this is the
reason for the relatively high harmonic distortion in the
Grebe MU-1.
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find them for sale at affordable prices. Given its great visual
design, if you want a “real” radio, and one that’s compact
enough to fit most shelves, it’s hard to pass by.

Synchrophase versions

“Anew set every week!” while it was not really a Grebe
slogan, there were many versions. Model coding is myste-
rious and confusing but the “radioblvd” reference located
under “Further Reading” has useful information.

Special handling

In some sets, the 01 and 01A use alocking pin to secure
the valve in the socket; the pin tips make contact against
flat “leaves” at the bottom of the socket rather than slid-
ing into socket contact sleeves used in later equipments.

The pin indexes the valve, so insertion requires match-
ing the pin, pushing down and gently twisting clockwise
a few degrees. Removal is the opposite but excessive
twisting can detach the envelope from the valve’s Bake-
lite base. Use care.

Further Reading

The 1924 review appears at: www.greberadic.com/
Tpage.id=101

Batcher’s QST review of 1925 (four scans) appears at:
www.atwalerkent info/orebe/Articles/05T2504 html

There’s an excellent Synchrophase site at: www.,
radioblvd.com/Grebe%205ynchrophase.hiim

Set manufacture: www.voutube.com/watchlvs
20vDEIX530k

And

radiomusewm.org/r/grebe_synchrophase.muZ. 1.html SC

Thoriated-tungsten filaments

The first generation of valves used either tungsten or
tantalum fitaments, a natural consequence of their light
bulb predecessors’ technology.

These were also the only available metals that could
give useful emission and stand the extremely high
temperatures needed, around 2200°C. This was close
to tantalum’s melting point, so tungsten became the
material of choice

It was known that thorium, for instance, would give
improved emission at lower temperatures, but that it
was incapable of being formed and used at the 1700°C
required for useful emission.

The solution was to coat a tungsten filament with a
very thin thorium coating, and to run the tungsten at the
1700°C needed. Where tungsten gave only about 5mA
of emission per watt of heating power, thoriated-tungsten
improved this to 100mA/watt.

Thoriated tungsten also offered much longer life than
pure tungsten “bright emitters”, but was still capable
of the very high emission currents demanded in
transmitting valves.

Further development led to oxide-coated cathodes
used in receiving vaives and low-power transmitting
valves. These commonly use a combination of barium,
calcium and strontium oxides, giving emission currents
of 500mA/W and operating temperatures around 700°C.

Oxide-coated filaments are used in battery-powered
octal, miniature and subminiature valves.
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