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An 0.V.1. Receiver for CW

At a time when people talk only about AC-powered superheterodyne receivers with N tubes, it 
might seem ridiculous to dwell on a simple two-tube battery-powered receiver. However, daily 
practice shows that such a setup, properly updated, is still suitable for nearly all circumstances of 
regular amateur telegraphy traffic.
The only flaw of the regenerative detector is its lack of "local selectivity," meaning such a receiver 
is completely deficient when it comes to separating a very weak signal from a much stronger one at 
a nearby frequency. A synchronization phenomenon occurs, and the apparent selectivity becomes 
zero.
Therefore, the regenerative detector is not suitable when several transmitters are located close to 
each other. Aside from this situation, it still perfectly meets current conditions for telegraphy work, 
as a complement to a medium-performance transmitter.
We propose to examine some of the characteristics and specific features of such a setup intended, as 
we mentioned earlier, solely for telegraphy.

1. Stability

This is the most essential quality.
The pursuit of stability must begin with the antenna: a small, very rigid dipole, weakly coupled to 
the detector, is recommended.
Next comes the choice of circuit design, and the Electron-Coupled Oscillator (ECO), tuned by 
sufficient capacitance, is currently the most suitable. To get the most out of it, battery power seems 
infinitely preferable to AC power, as the latter tends to be too erratic!
The components must be carefully chosen, and we will return to this later.
Finally, the RF and AF circuits should be separated as much as possible, and the ECO setup is well-
suited for this. In addition to the usual capacitors and resistors, note the following:

1. Use of the chassis as shielding between the RF and AF circuits.
2. Π cells placed immediately after the plates to eliminate any residual RF.
3. The output transformer should have an electrostatic shield to prevent hand effects.
4. Remote control of the tuning capacitor, also to prevent hand effects. These measures allow 

for comfortable reception of 5-meter harmonics from local stations using crystal transmitters 
on 20 or 40 meters, which serves as a good reference for stability.

2. Selectivity

Regarding "local selectivity," as mentioned earlier, the apparent selectivity of the receiver is 
sometimes more a matter of stability. A stable detector has good "distant selectivity," meaning it 
can properly separate two signals of equally weak amplitude and nearby frequencies.
The HF selectivity of the setup has been reinforced by AF selectivity since we were only focused on 
receiving telegraphy.
Useful acoustic frequencies (around 1000 Hz) are enhanced by decoupling the AF grid with a 
circuit tuned to them. For unnecessary frequencies, the AF grid is automatically grounded to some 
extent.
Additionally, the "detector to AF" connection is made via a 100 pF capacitor to reduce the 
transmission of frequencies around 50 Hz (mains interference).



Finally, on the AF plate circuit, there is a capacitor-resistor combination to reduce high frequencies 
(background noise, interference, etc.).
Together, these measures create a very effective band-pass filter, making QRM interference rare, 
even during peak 40-meter activity.

3. The Detector

Such a receiver is only as good as the quality of its detector. We chose:

a) An indirectly heated pentode 
because this type of tube has the best quality factor.
b) With variable slope
because, while a fixed-slope pentode performs slightly better, it requires a precisely determined 
screen grid voltage, which is a significant drawback in this case. In the ECO setup, regeneration is 
controlled by varying the screen grid potential.
c) Powered by batteries
for the reasons mentioned earlier, with as low power consumption as possible.

To meet these requirements, we chose the new Philips EF2, where all electrodes and even the 
metallization are connected to separate pins, offering great flexibility. Its key specifications are:
Heating current: 0.4 A.
Heating voltage: 6.8 V.
Maximum plate voltage: 200 V.
Slope: 2.8 mA/V.
Amplification factor: 2200.
With 120 volts on the plate and about 30 volts on the screen, the plate current is only around 1 mA. 
Regeneration is smooth, gradual, reversible, and without noise.

4. Background Noise

The results depend primarily on the "signal-to-background-noise ratio." There's no point in 
amplifying if you don't amplify the signal more than the background noise.
To minimize background noise, we’ve already noted the following:

a) Choice of tube and circuit design.
b) Battery power instead of AC power.
c) An anti-interference dipole antenna.
d) Audio-frequency band-pass filtering.
e) Thorough decoupling of circuits.

Additionally:

f) Choose a noiseless AF tube, and the Philips A414 K is perfectly suitable.
g) Select components with great care, especially:

1. Small fixed capacitors should be air or mica types, and if possible, vacuum-sealed.
2. Resistors should be either wire-wound or cathodic in a vacuum.



h) Ensure excellent contacts (very important). Everything that can be soldered should be. Pressure 
contacts should be firmly secured (see the diagram for coil fixation).
j) Use thick, rigid wiring.
In general, everything must either be a clear insulator or a clear conductor. Avoid hybrid 
components, made from agglomerated sweepings, that can act as either insulators or conductors!

Additionally, protect against deterioration caused by moisture, electrolysis, acidic vapors, etc.

5. Some Remarks

1. The large 100 pF tuning capacitor stabilizes the oscillation, while the small 30 pF capacitor 



spreads the band.
2. The grid of the A414 K is permanently biased at -2 volts, and the plate voltage is taken from 

a potentiometer. This not only provides volume control but also amplitude selectivity, 
allowing the tube to operate at the bottom of its characteristic curve. For instance, it is 
possible to change a signal from R8W3 QRMR7 to R4W5 QRMR2 because under these 
conditions, strong signals are preferentially amplified.

3. An additional EF2 could also be used as an HF amplifier, which would certainly increase 
both selectivity and sensitivity since the grid-to-anode capacitance of the EF2 is only 0.001 
pF.

Such a receiver has not been studied by the undersigned, as his current O.V.1. already allows him to 
hear many DX stations that he cannot QSO with. Therefore, he deemed it unnecessary to increase 
this "Tantalus' torment"!
This 0.V.1. is certainly recommended for phone communication, provided the excess AF selectivity 
is removed, which is an easy task.
For speaker listening, the A414 K could be replaced by a 5-watt pentode EL1, which belongs to the 
same series as the EF2.
Finally, we mention the excellent article by G. Grammer, "What About the Simple Receiver" — 
QST, June 1934 — in which a similar receiver is described, and we have tried to bring some 
improvements to it.

Let me know if you'd like further refinements!

Guy H. GrossIN F8RJ.














