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Abstract

Several species of oscillators, built for 31 MHz, 78 MHz, 230
MHz, and 1 GHz, were built (on breadboard, perfboard, and
SMD protoboard) and tested. Dipole antennas were used for
transmission and single-angle power gain was characterized.
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Figure 1: schematic view of the circuit which was used as a starting
point for our 31 MHz transmitter.

The first oscillator we designed, as a test bench for longwave antennas,
was a 31 MHz modulated oscillator intended for transmission purposes.
The oscillator was varactor-tuned to allow for FM transmission; design
inspiration came from [1]. The oscillator itself is shown in figure 2, and
an experimental receiver we built for use alongside it is shown in figure
3. The schematic of the oscillator is given in figure 1.
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Figure 2: the 31 MHz transmitter, as built on a breadboard.

We also constructed a receiving circuit, shown in Figure 3. However,
most of our testing was completed using an RTL-SDR software-defined
radio, because of its high adaptability to different frequency ranges and
relatively more accurate representation of received signal strength.
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Figure 3: an experimental 31 MHz receiver.

1.1 Use with Dipole Antenna

We constructed a dipole antenna for use with the 31 MHz oscillator, to
test transmission efficacy. This antenna was designed using the infor-
mation on half-wave dipole antennas in [2]. Received power (measured
on the other side of the lab) improved by about 30 dB with the antenna
attached, as shown in figures 4 and 5.
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Figure 4: the transmitted signal of the 32 MHz oscillator, as received
by our SDR, with no antenna attached. Received power was about 60

dB down from our reference.






	31 MHz
	Use with Dipole Antenna

	78 MHz
	Modulation

	230 MHz
	1 GHz
	Construction


