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Low-Voltage Detector
. . .for a number of uses .

Hugh Wells W6WTU
1411 18th Stree t

Manhattan Beach CA 90266·4025
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deve lopment of the circuit, many
thresho ld detector designs were con
sidered and all would have worked
well. The design se lected for my
friend 's application is shown in Fig . 1.
The criteria used for selecting the cir
cuit required a variable threshold ad
justment and a circui t that would drive
an LED. The use of an audi ble ala rm
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that the most predominant failure
mode is a loss of terminal voltage,
which is easi ly detected . Because my
friend' s 12-voll system is bused every
where, warning detectors could be
placed in strategic locations where at
least one would he observed. should a
fail ure occur.

The devi sed circ uit is simply a
voltage comparato r driv ing an LED .
What could be simp ler? During the

F ig. I. tow battery voltage detector.

R
ecently, a fri end asked me to
assist him in developing a cir
cuit that he could use on a car

battery-powered system that he has in
stalled in his ham shack. The battery
operati on, in his specific applica tion.
provides power to his electric door
locks, alarm system, enunciator, ham
gear and other items . The 12 volts
from the car battery is bused through
out his house and shop. Because the
battery is the central power source for
a multitude of critical sys tems. the
health of the batte ry is extreme ly im
portant. Under most circumstances car
batteries and chargers are quite reli
able, but there are occasions \...'hen a
power failure may occur. Dislodging
the charger 's power cord or having a
commercial power loss happens more
ofte n tha n we' d like to adm it. A lso ,
car batteries fail upon occasion-and
seldom give any warning.

My friend asked if a project could he
developed to provide a warning because
his system did fail, when the charger
became unplugged . The problem went
undetected until everything failed, in
cluding his door lock contro l. After
studying the variables involved in a bat
tery-operated system, we dcterrnincd



Parts List

R1 1 k 1/4 W resistor
Jameco #29663

R2 10 k pot
Jameco #43001
Hosfelt #38-120, #38-145,
#38·192

R3 4.7 k 1/4 W resistor
Jameco #31026

R4 100 k 1/4 W resistor
Jameco #29997

R5 33 k 1/4 W resistor
Jameco #30841

R6 330 1/4 W resistor
Jameco #30867

Cl 1 ~F 50 V radial cap
Jameco #29831
Hosfelt #15·550

Zener 1N4734 (4.5- 8 V)
Jameco #36118
NTE >50l3A

U1 LM741 op amp
Jameco #24539
Hostelt #LM741CN
AS #276-007

U2 555 timer
Jameco #27422
Hosfelt #NE555

LED red LED
Jameco #9451 1, #94529,
#104248
Hostelt #L01, #25-307,
#25-325
RS #276-041

hegins to flash. The correct setting is
then verified by raising the supply volt
age slightly above the threshold until
the LED stops flashing. The supply
voltage is then lowered until the LED
starts flashing again.

The low voltage detector can be
used for a wide variety of applica
tions-you arc limited only by your
imagination. It' s suitable for use on
any battery-operated system subject to
a voltage loss situation, including an
automobile. Build the circuit and try it
out on your 12-volt battery and/or
power supply system. II

Table I . Parts list for the low battery volt
age detector, including part numbers of
suppliers .

Low-Voltage Detector
continued from page 31

Every day more and
more hams arc
enhancing their
enjoyment of ham
radio by adding
images to their
conversations .
Join the fun!
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sounder was rejected in this application
even though the circuit is capable of
driving a Sonalert" or similar sounder.

An LM74 1 op amp was chosen to be
used as the detector because of its avail
ability and low cost, not for any specific
technical reason. Yes, a voltage com
parator, which was designed for the pur
pose, would work equally as well in this
application. As a matter of fact, if you
decided to use a voltage comparator,
there would be no changes to the circuit
except for the device pin numbers .

A zener diode is used to establish a
stable voltage reference at a convenient
voltage level between 4.5 V and 8 V and
is connected to pin 3 of the LM741.
Also, the voltage at pin 2 of the LM74 l
must be adjustable above and below the
zener value in order to achieve a detec
tion threshold level. The voltage value
on pin 2 normally remains higher than
the voltage on pin 3, and as long as it is
higher, the output at pin 6 will remain
low. Potentiometer R2 is adjusted to
allow the voltage at pin 6 to rise when
the supply voltage falls to and/or be
low a selected level. In my friend 's
situation the threshold voltage was set
for II volts. At that value his critical
functions would still continue to oper
ate while the flashing LED would pro
vide a warning of a potential failure .

Although turning on a light is a
warning, a steady glow might not be
noticed. A flashing light has a much
better chance of attracting attention to
a potential problem. To make a flash
ing light, a 555 Ie was used as a low
frequency oscillator for controlling the
LED on/off function. An LED with a
built-in flasher would perform just as
well in this application, and would sim
plify the circuit by eliminating the 555.
The actual flash rate is not cri tical as
long as it attracts at tention.

There is nothing critical in the con
struction of the low voltage detector. Ad
justment of the threshold is performed
by attaching the detector to a variable
voltage power supply. The output of the
supply is adjusted to the desired detec-

http://www .ultra-ne t .com/~sstv tion voltage threshold value. Then, R2
CIRCLE 351 ON READER SERVICE CARD on the detector is adjusted until the LED
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Pay TV a nd Satellite Descrambling 1999 bas
lates t cable and satellite fixes, schematics, bullet
blockers, cubes, etc. $16.95. Pay 1V Series Vol. 1·9
(282 pages) $49.95. Hacking Satelli te TV Video
$29.95. Monthly News letter Subscription with
web access, $34.95. Everything listed previousl.y
$99.95. Find Anyone Anywhere: Using the Internet
CD-ROM. Search public and private databases to get
informationon an one. $59.95. Free catakr .

See the FUN you've
been missing!
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to a couple of people. Perhaps word
got around and the authorities were
waiting for me. I certainly do not
match the profile of a smuggler, and
they could have brought their sniffing
dogs to check me out. But the dogs
wouldn't find any proof that I was in a
forbidden place. For that, sniffing
people were needed. Let me express
my restrained opinion about the em
bargo: it is completely useless , and is
restric ting the freedom of US citizens
to travel wherever they want.

I truly enjoyed the trip, despite the
unusually hot weather. I met rea lly
nice amateurs and non-amateurs alike.
Mexico has everything-and even
more than you could expect on a vaca
tion. And you don't even have to cross
the pond to get there ; it is right in our
own backyard ! II




