A simple VHF FM super regenerative receiver for 88 – 108 MHz
[bookmark: _GoBack]This inspiration for this project was an article by Charles Kitchin N1TEV entitled “An ultra-simple receiver for 6m”, https://www.google.com/search?q=An+ultra-simple+receiver+for+6+meters&source+hp&ei=V.  The challenge was to build a simple broadcast FM receiver.  The conventional wisdom says that you need a superheterodyne receiver with all the complication that entails and that is too difficult without specialist equipment.  The beauty is that regen receivers can receive both AM and FM and they are particularly sensitive although tricky to tune and therefore not a commercial proposition.  I had built many VHF regenerative, super regenerative and even a pulse counting receiver, all without much success.  This was not helped by the fact that I live 60 km as the crow flies from Adelaide.  We have difficulty receiving Adelaide stations with commercial domestic radios.  Having successfully built other regen receivers from Kitchin designs, I was expectant and not disappointed.  Many thanks Charles.
I build using old-fashioned solder tag strips rather than printed circuit boards using breadboard construction and I only use discrete components.  ICs are difficult for trouble shooting!  Provided that you keep the leads short there is no problem at VHF with this type of construction.  (Tag strips, also called barrier strips, are available from RS Components).  The first task was to translate the circuit from 6 to 3m and in particular re-design the tank circuit.  I also scaled down the two RF chokes.  I also chose not to use the LM386M IC for the audio amplifier.  (The LM386 has a reputation for mediocre performance notwithstanding).
Figure 1 depicts the basic receiver without the audio stage.  I omitted a volume control, but otherwise it is essentially the same as the Kitchen design.
[image: ]
Figure 1		Receiver schematic diagram
I used J310 JFETs for the RF stages, a 16 pF variable capacitor and needed to experiment with the coil.  You can also use larger variable caps with a series cap, for example a 60 pF vc with a 27 pF cap gives approximately 4 – 18 pF range.  The coil was air-wound with about 4 turns of 1 mm diameter bare copper wire on an 8 mm diameter mandrill.  (I use the shanks of twist drills).  I strip out the wire from 240V house wiring cable offcuts.  I prefer not to use tinned copper wire.  You can also use 14 gauge enamelled copper wire.  The nominal inductance is about 0.14 microhenries.
Figure 2 depicts a 2 stage audio pre-amplifier of my own design.  The output was then followed by a low power amplifier of my own design.
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Figure 2		Audio pre-amplifier schematic diagram
The performance was very touchy and somewhat tricky to get a clean audio output, not helped by the fact that I was not using a vernier for the variable capacitor.  Nor was I using a multi-turn potentiometer for the regen control.  Tuning required both the regen control and the squelch control.  But once locked on the audio quality was remarkably good.  For best results you need to have a fresh battery.  If the battery voltage falls below about 7.5, performance is degraded and you may need to tweek the controls periodically due to drift.  I found that using my pocket “Tiny Spectrum Analyser” was most useful when determining the frequency and optimising the coil for the desired frequency range.  This does not require a physical connection.  All that is needed is to connect the telescopic antenna and place near the tank circuit.
Signal strength for my location is somewhat problematic.  Using a ¼ wave telescopic antenna was not successful.  Next came an externally mounted folded dipole and that was better but not great.  Finally I installed a collinear array and that enabled me to hear some of the Adelaide stations, in particular ABC Classic FM.  (The design for the collinear array is the subject of another article).
Figure 3 depicts the completed receiver with pre-amplifier in its breadboard state.  The upper tag strip is the receiver and the lower is the pre-amplifier.  Note the receiver board is mounted on stand-offs so as to raise up to the level of the variable capacitor and regen control so as to minimise the lead lengths.  The BNC antenna connector at left is also mounted on a wooden block for the same reason.  Note also that a volume control is included which in fact was not needed.  The lower potentiometer is the squelch control.
The variable capacitor was mounted on a separate piece of aluminium angle.  Hand capacitance is an issue when tuning even with a non-metallic knob.  Note that there is no metal chassis which could otherwise affect the tuning but this is perhaps at the expense of not having a common chassis earth.  This does not seem to be a problem.
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Figure 	3	Breadboard receiver construction
Figure 4 shows a physical layout for the receiver board
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Figure 4		Physical layout for receiver board
Figure 5 shows the physical layout for the pre-amplifier board.
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Figure 5		Physical layout for pre-amplifier
The pre amplifier was followed by a stand-alone 700 mW power amplifier of my own design based on the Hamuro class AB configuration, which is more than sufficient grunt.
In conclusion the Kitchen design is very simple with excellent performance, although sometimes touchy to tune, perhaps comparable or better than commercial domestic radios, but I am feeding a fairly good signal via the collinear antenna.

John Clark  ARMIT			December 2022
john@ausbow.com.au
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