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EVER WONDER IF A G AS OR ELECTRIC

company representative came to
read the meter while you were out,
or if the your landlord has visited
your apartment without your
knowledge? Well, wonder no lon
ger! The circuit described here is
designed to be your personal
watchdog. Figure 1 is a schematic
of the watchdog circuit .

How it works
At first glance, the circuit in Fig.

1 may appear a bit complex.
However, a closer look shows that
it 's really a simple circuit made up
of only three lC's and a few dis
crete components, all of which f it
nicely into a small project box. The
circuit has three main sections: a
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constant to ne . The warbli ng-tone
effect is produced by IC1, and that
is it s only function in the circui t.
Depending on th e value chose n
for C2, anythin g from a warblin g
ton e to a slow pul sed output can
be p roduced . However, if no aud io
output is desired , the drive r sec
tion and th e pi ezo eleme nt can be
elim inated .

Checking th e status of the ci r
cu i t i s as simp le as p ress ing a
switc h, before the de lay has ti med
out . If, w hen switc h 53 is pressed,
LED2 lights, all is we ll . But if LED3

continued on page 101

$:'
TEST

t ime delay provid ed by IC2 (a 741
op-arnp ) : a set / rese t f l ip- fl o p
made up of IC3 (a 4011 qu ad NAND

gate), and a pi ezo-elem ent drive r
section consi stin g of a 10 (LM3909
LED flasher) and tr ansistor Q1.

With a simple flick of a sw itch
(54), you can choose either a silent
or audible mod e. Either way, once
tripped, th e circuit can only be re
set by you. In th e silent mod e, one
of two LED's li gh t to show the sta
tu s of th e circuit . In the audib le
mode, a piezo buzze r sounds off
to show th at th e ci rcuit has been
tripped . In th at mode , th e buzzer
can also double as a door an
nouncer.

You may choose between two
audio outputs: warbl ing to ne o r
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RESISTOR/CAPACITOR

capacitors may explode if exposed to re
verse or overvoltage conditions.

Aluminum electrolytics are used in fil
tering , coupling. and bypass applications
were large capacitances. and capacitance
that are higher than the nominal value,
can be tolerated .

Trimmer capacitors
Trimmer capacit ors fall into three cate

gories: multi-turn, single turn , and com
pression types. Multi-turn capacitors have
eithe r glass, quartz , sapphire, plastic, or
air dielectrics, while single-turn devices
use ceramic , plastic, or air dielectrics.
Compress ion types use a mica dielectric .

Glass, quartz, or air dielectric devices
are selected for applications requiring low
loss, high Q. stability, and tuning sen
sitivity. Glass and quartz devices are used
at frequencies up to 300 MHz . Air di
electrics are usable to about I GHz . For
frequencies of I GHz , sapphire dielectrics
offer the best performance.

Ceramic and plast ic styles are less ex
pensive, with high grade plastic dielectric
devices being usable at frequencie s up to
2 GHz . R-E
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mounted at t he door so that it
makes contact when the door is
opened and visa versa when the
door is closed. 52 and 53 are no r
mally-open momentary switches,
and 54 is a 5P5T.

With switch 54 engaged , the ci r
cuit draws 10-11 milliamps of cur
rent , and w hen ope n, it d raws only
5-6 milliamps. If you include the
aud io portion of the circu it, it can
be used to test the operat io n of the
circuit. LED's2 and 3 should be red
and green , respective ly, to make it
easier to check the status of the
circuit. LED1, the de lay t ime in 
dicator, can be either co lo r. (It 's
your cho ice.)

To test the project simply t rip
the circu it several t imes and check
its status, as shown by watc hing
the LED's, and listen ing for t he
buzze r (if it's incl uded). The un it
may also be used atwi ndows alo ng
w ith a lou d be ll or siren to scare off
unwant ed visitors . There are ot her
possibi li ti es as we ll, li ke trigger ing
a hidden video monitor and -re
corder, etc.-Ronald I. Goers
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lights, someone has tripped the
circuit. The remaining LED
provides a visua l indication of the
de lay time.

W hen the circ uit is untrip ped, a
low is applied to the input of IC3
b. Therefore , a hi gh is output at
pi n 10. Pressin g sw itch 53, TEST,

provides a path to ground through
LED2 and causes it to light , ind icat
ing that the circ uit has not been
t ripped.

However, pressin g the RESETswi
tc h (52) causes t he f lip -f lop to
change states, which means that
pin 10 goes low and pi n 11 of 1C3-d
goes high . Now a press on 53
causes LED3 to light and LED2 re
ma ins dark . A lso , a d e l ay is
provided so that you can ente r or
leave your apartment w it ho ut t rig
geri ng the ci rcu it.

If switch 51 is closed when the
delay times out, o r the circuit is
tr ipped by someone entering the
apa rt me nt, IC2 outputs a high .
That high is de live red to the input
of the flip-f lop via diode 0 1 and
resistor RS . That , in turn, causes
the flip-f lop to change states. Now
a high is at the anode of LED3,
w hich means itwi lilightwhen 53 is
p ressed , showi ng that someone
has been in your apartment.

The de lay ti me is dependent on
the sett ing of potent io me ter R1
and the value of capac ito r C1.
Make sure that the de lay provides
amp le time for you to enter and
check the status of the watc hdog
circuit , or to leave the apartment.
The delay t ime may be varied to
suite your needs using R1 .

When switch 51 is t ripped, ca
pac itor C1 begins charging
through R1 and the vo ltage at pin 3
of IC2 begins to rise. When that
vo ltage reaches the leve l of that at
pin 2 (set by the R2/R3 series com 
bination), IC2 outputs a hig h at pin
6, w hich tr iggers the f lip-flop. That
turns LED2 off and LED3 on .

The method of construction is
not critical; wirewrap, po int-to
point wiri ng, or a PCboard of your
own desig n works fi ne . Housing
for the circu it is again a matter of
choi ce. 51 is a normally-open mag
netic, security-type switc h, and is
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