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This paper presents a method of studying RLC circuits with the help of the oscilloscope in
the XYZ mode, complemented by an electronic device which generates a marker-trace on
the screen and which is used to measure frequencies without needing any reference point on
the screen. Although the electronic device can be used in a fairly quantitative manner, the
authors have proved its special utility in the teaching of electric resonance, since it shows

the phenomena associated with electric resonance in a very intuitive way.

BASIC THEORY

A simple method for the study of electric resonance with
the help of an oscilloscope consists of energizing the RLC
circuit, the object of study, with the output signal of an os-
cillator whose frequency is linearly dependent on a voltage,
using the latter as a sweeping potential, as shown in Fig. 1.
In this way, a voltage value related linearly to the oscillator
frequency is associated with every abscissa on the oscillo-
graph tube screen.

Once the frequency response of the resonant circuit on
the oscilloscope screen has been obtained, the quantitative
determination of the resonance and quadrantal frequencies
requires the existence of a reference origin on the screen.

When the CRT horizontal amplifier is used to increase
the precision of the measurements, the reference origin on
the screen disappears. A circuit which supplies a dark ver-
tical trace of adjustable width and is movable along the axis
X by a control potentiometer replaces this reference. The
position of the slide on the potentiometer on a scale con-
nected to the same or the direct reading of its voltage in a
voltmeter allows a reference to a previously obtained cali-
bration of the frequency corresponding to the localization
of the trace on the screen, so that no other origin of reference
is needed.
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DESCRIPTION

Figure 2 represents a block diagram of this device, which
is formed by different circuits to generate:

First, a sawtooth potential: (a) to modulate the frequency
of the oscillator' whose voltage output is the excitation
signal of the RLC circuit, the object of study. (b) as a
sweeping voltage of the CRT. (c) as an input signal of the
tracer circuit.

Second, brightness control signal: A voltage pulse is
generated to control the brightness of the CRT and is able
to place a dark trace which is movable vertically and of
adjustable width. This trace can be used as a reference to
determine the frequency associated with every point ap-
pearing on the screen.

Figure 3 shows the waveform of this tracer. This is en-
ergized by two electric signals, one coming from the saw-
tooth generator (¥5), and the other one being  fixed voltage
whose value (V) can be set by a potentiometer.

The output of the tracer supplies a negative pulse every
time that ¥, = —V,. This pulse is used as an input signal
of Z mode of the CRT, thereby extinguishing its bright-
ness.

This form of operation allows us to associate the voltage
V), that is the position of the trace on the screen, with the
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Fig. 1. Logic scheme for obtaining the frequency response of the RLC circuit.
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