
BNC connector, most scope probes will be able to manage
this without any problem. A useful addition to the front
panel next to the BNC output would be a solder/test point
connected to the circuit earth. This provides a convenient
parking spot for the scope probe earth clip.

To check the horizontal timebase of an oscilloscope first
make sure that and variable time base controls are set to
the ‘calibrate‘ position then select a sweep speed so that
each output pulse corresponds to one square of the screen

graticule. Use the horizontal position adjustment to place
the pulses exactly under the graticule lines Check carefully
that the pulses occur exactly at each graticule line inter-
section across the full width of the screen. This will not
always be the case with budget priced oscilloscopes!

If you have a two-channel scope it is also possible to use
the calibrator to perform quick and easy frequency mea-
surements so that in many cases you will not need a fre-
quency counter at all. First of all connect the signal to be
measured to channel A of the scope input and the calibra-
tor output to channel-B input. Adjust the scope timebase
generator so that one whole period of the unknown fre-
quency is displayed on the screen. With the scope trigger
mode set to ’alternating’ adjust the vertical positions of the
channels until they are superimposed and the edge of one
of the pulses coincides exactly with a point on the channel
A waveform (see (1) in Figure 3). Now to find the fre-
quency just count the number of pulses that occur until the
channel-A waveform has completed one complete period
(2). In the screen shot shown here there are 12.3 intervals of
1.0 µs therefore the frequency is given by 

f = 1/ 12.3×10-6 s = 81.3008 kHz.

These are only two applications of this versatile circuit, no
doubt you will find many more.
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Whenever an antediluvian electric door-
bell is used in an apartment building, the
rain of sparks that is generated when the
Wagnerian hammer pounds against the
‘sounding body’ infests the bell network
with interference pulses. These can sig-
nificantly disturb electronic doorbells, or
even cause them to give up the ghost. If
you cannot convince your neighbour to
convert to something more modern, or at
least to build in a noise suppression net-
work, you can use the electronic doorbell described here,
since it is immune to EMD.
This circuit is based on a simple multivibrator stage to
which a loudspeaker is connected. Capacitor C4 provides
dc isolation between the multivibrator and the loudspeaker
(8 Ω, 0.25 W). The frequency is determined by the RC net-
works R2/C2 and R3/C3; it lies at around 0.7 RC = 2 kHz.
The multivibrator stage receives its supply voltage from the

bell transformer. For this purpose, the ac voltage must be
rectified by D3-D6, and Zener diode D7 prevents the volt-
age from rising above approximately 18 V. EMD immunity
is provided by the lowpass network R5/C1. The bell can
also be silenced using switch S2. In this case, the only thing
that happens when someone presses on the bell button is
that D1 lights up. 
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