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sheet format, but almost any other spreadsheet would do.
Referring to Figure 1 and the equations, you can see that

the neon bulb that glows brighter indicates the phase
sequence, or phase-rotation order, ABC or CBA. The bulb
glows brighter because it carries more current because of the
phase shift the 1.5-mF capacitor provides. You can verify this
assertion by examining the two sets of equations. Note that
the two sets of equations have different expressions for IB
and IC. In one, IB lags IA by 2p/3; in the other, it lags by 4p/3,
and vice versa for IC. The equations provide the mathemati-
cal way of reversing the phase sequence, and, as you can see,
the two currents IB and IC reverse their relative magnitudes
as the phase rotation reverses. (DI #2180) e

To Vote For This Design, Circle No. 369 

f=60
C=1.5.10-6

V=0
R1=3600  R2=1800

IA= —.(120.cos(2.π.f)–V)

IB= —  120.cos 2.π.f–4.—  –V–90

IC= ————————. 120.cos 2.π.f–2. — – —  –V–90

x= ———

x=1.768.103

1
2.π.f.C

IA=0.033
IB=–0.083
IC=–0.116

π
3

π
4

1
R1
1

R2
1

π
3

1
2.π.f.C

2———
wQ

FIGURE 3
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FIGURE 1

A CBA phase sequence produces a higher current, thus a
brighter neon lamp, in Phase C of the circuit in Figure 1.

Piezoelectric buzzers, such as the Murata (Smyrna, GA)
PKB5-3A in Figure 1, make excellent alarms. They’re com-
pact, lightweight, efficient, and reliable. However, a piezo
alarm is a dc device; it requires additional circuitry to oper-
ate from an ac source. The circuits in Figure 1 provide a sim-
ple and inexpensive way to obtain the dc drive. The W04G
full-wave bridge rectifier produces a full-wave dc waveform
from the 120V ac line. The 100V resistor protects the circuit
from surges when you first apply power. The 5.5V 1N4733
zener diode protects the buzzer against high-voltage excur-
sions. The 1-mF capacitor provides filtering for the buzzer.

The circuit in Figure 1a produces a true buzzer sound. The
addition of an F336HD flashing LED (part number 276-036

at Radio Shack) in Figure 1b changes the alarm to a beeper,
and it also provides a visual alarm. The LED produces a con-
stant pulse of light at approximately 1 Hz without the addi-
tion of a time-constant capacitor. The LED starts immedi-
ately when you apply power, and it’s insensitive to
temperature variations. The addition of a 35-mF capacitor in
parallel with the buzzer (Figure 1c) changes the audible
alarm to a pleasing chime. The value of the capacitor is not
critical; you can obtain various sound effects by varying it.
(DI #2194) e
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A handful of inexpensive components configures a piezo alarm device as a buzzer (a), a beeper (b), or a chime (c).

Piezo device generates buzz, beep, or chime
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