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TattleTale 
A unique home /office intruder and emergency 
monitor that you phone to find out if all is well 

By Anthony J. Caristi 

Have you ever wondered 
what's happening at home 
or your office when you're 

away? Does the thought of a break - 
in, fire or other calamity worry you? 
If so, Tattletale can put to rest your 
anxiety. Just a telephone call puts 
this project on the line so that it 
reports to you no matter how far 
away you might be. 

TattleTale monitors and reports 
on up to three possible emergency 
situations, completely automatical- 
ly. It can easily be activated each 
time you leave your home or office 
and has a LED that tells you when it 
is armed. 

Emergency situations like break - 
ins, fire, flood, heating /cooling sys- 
tem failure, etc., can be monitored 
by connecting three independent 
normally open switches or thermo- 
stats to TattleTale's three sensor ter- 
minals. Additionally, a simple modi- 
fication of the basic circuit lets you 
use normally closed switches. 

With TattleTale armed, all you 
have to do is telephone the number 
of the premises being monitored. 
TattleTale immediately answers the 
phone and transmits a series of tones 
or beeps. If you hear one beep every 
couple of seconds, all is well. How- 
ever, if you hear two, three or four 
beeps, one or more sensors have been 
tripped. The number of beeps you 
hear tells you the nature of the emer- 
gency, allowing you to take the ap- 
propriate corrective action. Tattle- 
Tale continues to report back to you 
for about a minute and then hangs 

up and rearms itself. You can check 
TattleTale's status as many times as 
you wish. 

About the Circuit 
As shown in Fig. 1, TattleTale's cir- 
cuit consists of two basic sections: 
the logic section composed of all ICs 
except IC4 and IC9 and the remain- 
ing circuitry that answers the tele- 
phone and places coded pulse tones 
on the telephone line. 

NOR gate IC1A detects when any 
of the sensor switches, identified as 
S2, S3 and S4, has been tripped. If no 
switches are tripped, IC3A is enabled 

and the second output at pin 7 of ICS 
triggers one -shot multivibrator IC7 
via IC3A and IC1B. If any of the sen- 
sor switches is activated, IC3A is dis- 
abled and one of the succeeding out- 
puts of ICS triggers IC7 in a similar 
manner. 

Astable multivibrator IC8 oper- 
ates at about 3 Hz and clocks binary 
counter ICS. The first output, at pin 
9, of ICS is half the clock frequency 
and each succeeding output has a pe- 
riod that's twice as long as that of the 
preceding stages. 

The start of the reset pulse gener- 
ated by IC7 is determined by the out- 
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PARTS LIST 

Semiconductors 
Dl thru D4- 1N4001 or similar recti- 

fier diode 
D5- 1N4004 or similar 300 PIV recti- 

fier diode 
D6,D7,D8- 1N4148 or similar switch- 

ing diode 
IC1- CD4002B dual 4-input NOR gate 
IC2,IC3- CD4081B quad 2 -input 

AND gate 
IC4,IC7,IC8,IC9 -LM555 timer 
105- CD4040B 12 -stage binary counter 
IC6- CD4011 B quad 2 -input NAND 

gate 
LED1- Light- emitting diode (Radio 

Shack Cat. No. 276 -041 or similar) 
Q1- MPSA42 or similar 300 -volt sili- 

con npn transistor 
Q2- 2N3904 or similar silicon npn tran- 

sistor 
Capacitors (15 -volt) 
C 1- 1,000 -µF electrolytic 
C2- 0.47 -µF ceramic disc 
C3- 0.22 -µF ceramic disc 
C5,C6- 0.1 -µF ceramic disc 
C7 -47 -µF electrolytic 
C8,C9,C10- 0.01 -µF ceramic disc 
C4- 0.1 -µF, 200 -volt ceramic or Mylar 
Resistors (1/4-watt, 5% tolerance) 
R1,R2,R3,R18- 10,000 ohms 
R4 -1.5 megohms 
R5,R8,R12 -1 megohm 

R6- 390,000 ohms 
R7 -22 ohms 
R9,R10,R11- 100,000 ohms 
R13 -2,200 ohms 
R14 -150 ohms 
R15- 39,000 ohms 
R16- 15,000 ohms 
R17 -680 ohms 
Miscellaneous 
F1 -1- ampere fuse 
S1 -Spst slide or toggle switch 
S2,S3,S4- sensor switches or thermo- 

stats (see text) 
T1 -6.3 -volt, 300 -mA transformer (Ra- 

dio Shack Cat. No. 273-1284A or sim- 
ilar) 

Z1- Varistor (Radio Shack Cat. No. 
276 -570 or similar) 
Printed -circuit board or perforated 
board and suitable soldering or Wire 
Wrap hardware; sockets for ICs; suit- 
able enclosure; ac line cord with plug; 
telephone cord with modular plug; 
panel -mount LED lens clip; rubber 
grommets; machine hardware; hook- 
up wire; solder; etc. 

Note: The following items are available from 
A. Caristi, 69 White Pond Rd., Waldwick, 
NJ 07463: Pc board for $8.50; ICI and IC3 
for $2.50 each; IC5 for $3.50. Add $1.00 
P &H. New Jersey residents, please add 
state sales tax. 

put of IC5, which is permitted to 
pass through AND gates in IC2 and 
IC3 in accordance with the status of 
the sensor switches. In this way, the 
count length of IC5 is controlled by 
the switches, and pin 9 of IC5 will 
have one, two, three or four pulses 
that are used to enable 200 -Hz tone 
generator IC9. Since IC7 holds IC8 
and IC5 in reset for 1 or 2 seconds 
each time it's triggered, tones gener- 
ated by IC9 are in groups of one, 
two, three or four bursts. 

To answer the ringing telephone, 
TattleTale is designed to respond to 
the 90 -volt, 20 -Hz ring signal. The 
flip -flop "latch" composed of IC6A 
and IC6B has two stable states. 
When power is first applied to the 

circuit, the output at pin 4 of IC6B 
will be high, forward biasing Q2 and 
turning on LEDI to indicate that the 
circuit is armed and ready. 

Any ring signal that appears on the 
telephone line is applied to pin 1 of 
IC6A and causes the latch to change 
state. The negative -going output at 
pin 4 of IC6B then triggers one -shot 
multivibrator IC4, causing its pin 3 

output to go positive. Forward bias 
to QI now connects R14 across the 
telephone line and answers the call. 

Since IC4 has a time period of 
about a minute, the circuit will hold 
the line open for that period of time 
and then automatically hang up. The 
negative -going pulse at pin 3 of IC4 
is then used to reset the latch circuit 

0 
z 
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to the armed condition so that the 
project is ready to answer a later call 
when it arrives. 

During the time Ql is conducting, 
tone bursts from IC9 are fed to the 
base of the transistor and are thus 
fed into the telephone line. This pro- 
vides you with the audio information 
that indicates the status of the sensor 
switches connected to TattleTale. 

Note that the circuit is designed to 
work with normally open sensors. If 
one or more of the sensors you are 
using is a normally closed type, it can 
be used only if you add an inverter to 
the circuit for each. This inverter re- 
verses the logic so that it conforms to 
the requirements of the basic circuit. 
Figure 2 illustrates this modification 
using a normally closed switch and 
IC6D (the spare gate in IC6) in place 
of S2 in Fig. 1. 

Examining Fig. 2, you will note 
that RI, which is normally connected 
to pins 2 and 3 of ICI, now connects 
to pins 12 and 13 of IC6D. With this 
circuit modification, S5, which is 

used in place of S2, must be a nor- 
mally closed switch. This results in 
pins 2 and 3 of ICI being at logic 0 

when no emergency exists, due to the 
inverting action of IC6D. 

If your system calls for use of 
more than one normally closed sen- 
sor, you must add another chip to the 
Fig. 2 circuit. This chip can be a 
CD4011B or a CD4069B. Remem- 
ber, though, that when using one sec- 
tion of a CD4011B as an inverter, 
you must connect both inputs to- 
gether and that digital CMOS chips 
should never have input terminals 
that are left floating. 

Construction 
There's nothing critical about com- 
ponent layout. Therefore, any con- 
venient means of assembly can be 
used to build Tattletale, including 
perforated board and soldering or 
Wire Wrap hardware and, prefer- 
ably, a printed- circuit board. Use 
sockets for all ICs. 

If you wish to fabricate your own 

Fig. 2. Circuit modification for using 
normally closed sensors. 

pc board, use the actual -size etching - 
and- drilling guide shown in Fig. 3. 
When you're finished fabricating the 
board, drill a small hole 1' /z "in from 
the right and '/a " in from the top 
edges of the board with the board 
oriented as shown in Fig. 3. Drill a 
second small hole about '/a " immedi- 
ately to the right of the first hole. 
These two holes will be used to secure 
the telephone cord to the board to 
prevent it from pulling loose. If you 
prefer not to fabricate your own pc 
board, you can purchase a ready -to- 

wire one from the source given in the 
Note at the end of the Parts List. 

Referring to Fig. 4, install and 
solder into place sockets for all ICs. 
Do not install the ICs in the sockets 
at this time. Next, install the resis- 
tors, followed by the capacitors, va- 
ristor, diodes, transistors and LED. 
Make sure the electrolytic capaci- 
tors, LED, diodes and transistors are 
properly oriented before soldering 
their leads to the pads on the board. 

If you plan on installing Tattle - 
Tale inside an enclosure, don't 
mount the LED on the enclosure's 
top. Instead, install 4" lengths of 
hookup wire in the holes in the 
board, preferably using black insula- 
tion for the cathode wire and red in- 
sulation for the anode wire. Slip over 
either wire a 1" to 1'h " length of in- 
sulating tubing. Then solder the free 
ends of the wires to the LED's leads, 
making sure you observe proper po- 
larity. When the connections have 
cooled, push the tubing all the way 
up to the bottom of the LED's case 
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Fig. 3. Actual -size etching- and -drilling guide for fabricating pc board. 
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.] 
IC1 

to make sure the connections and 
leads are well insulated from each 
other. 

If you substitute components for 
those specified in the Parts List, keep 
in mind that because QI must with- 
stand the 90 -volt rms ring signal, the 
transistor selected for it must have at 
least a 300 -volt collector to emitter 
rating. The same applies to D5. 

The Archer power transformer 
from Radio Shack indentified as TI 
in the Parts List mounts directly on 
the board as shown in the lead photo 
and indicated in Fig. 4, without the 
need for machine hardware to hold it 
in place. Be sure when you mount the 
transformer that its primary and sec- 
ondary winding pins go into the ap- 
propriate holes. The pins for the pri- 
mary and secondary are readily iden- 
tified on the Archer transformer. If 
you use a different transformer that 
doesn't fit on the board, you can 
mount it on one wall of the enclosure 
in which you house the project and 
wire it to the board. 

When all components have been 
installed on the board, you should 
have no trouble locating the holes for 
the jumper wires. Use solid bare wire 
for the shorter jumpers and insulated 
hookup wire for those that start be- 
tween ICI and IC3 and between IC3 
and IC5. 

Trim 1/4 " of insulation from both 
ends of four 5 " -long lengths of hook- 
up wire. Install and solder these in 
the board holes identified as S2, S3, S4 

and S2,S3,S4. These four wires go to a 
screw -type terminal strip that serves 
as the means for connecting the ex- 
ternal sensor switches to the main 
circuitry. 

Select a large enough enclosure to 
accommodate the pc -board assem- 
bly, POWER switch, power trans- 
former (if it's going to be mounted 
off the board), a 4- position screw - 
type terminal strip and the fuse 
holder. The last can be a block type 
holder that mounts inside the enclo- 
sure or a more convenient through - 
the -wall bayonet type. 
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Fig. 4. Components-placement/orientation diagram for wiring pc board. 

Machine the enclosure to permit 
mounting the pc -board assembly on 
the floor of it. If the power trans- 
former is to be mounted off the 
board, drill mounting holes for it 

through the floor or rear wall. Now 
drill holes through the rear panel for 
the fuse holder and entry of the tele- 
phone and ac power cords and 
through the front panel for the POW- 

ER switch and the LED through the 
front panel. Then cut a rectangular 
slot and drill the mounting holes for 
the screw -type terminal strip through 
the rear panel. 

Deburr all cut and drilled edges 
with a file. Line the telephone and 
line cord holes with rubber grom- 
mets and drop a panel -mount lens 

clip into the LED hole, or line it with 
a small rubber grommet that will 

hold the LED in place by friction. 
Prepare the free end of the line cord 
by separating the two conductors 
about 5 " and trimming away '/a " of 
insulation from both. Tightly twist 
together the fine wires in each con- 
ductor and sparingly tin with solder. 

Similarly, trim '/a " of insulation 
from the green and red wires at the 
end of the telephone cord opposite 
the end that terminates in the modu- 
lar plug. If spade clips are on the end 
being prepared, remove and discard 
them and then trim away the insula- 
tion. Sparingly tin the conductors 
with solder. Slip over the prepared 
end of the cable a 2" length of 
small- diameter heat -shrinkable tub- 
ing, push it far enough back to leave 
3 "to 4 "of the red and green conduc- 
tors free and shrink it tight. 

Pass the prepared end of the line 
cord through its grommet -lined hole 
into the enclosure and tie a knot just 
beyond the point where the two con- 
ductors meet. Then pass the pre- 
pared end of the telephone cord 
through its grommet -lined hole. 

Mount the components -not the 
pc -board assembly- on the enclo- 
sure walls in their respective loca- 
tions. If the transformer you are us- 
ing must mount off the board and 

Say You Saw It In Modern Electronics December 1986 / MODERN ELECTRONICS / 33 



Advanced Surge Protector /Filter 
I! SURGE PROTECTION !I 

Do you want the best protection available at the best price 

with a lifetime warranty? The U.S. NAVY, AT &T, U.S. AR- 

MY, NASA, and the Colorado state school system did so 

THEY CALLED US! 

ZAPSTAR S -6 SURGE PROTECTOR /FILTER 
859.95 

Six Grounded Outlets 
' Light to Indicate Protection is in Effect 
' Dual Stage EMI /RFI Filtering 

On /Off Power Control Rocker Switch 
15 Amp Circuit Breaker 
Full Three Mode Surge Protection 

ZAPSTAR S- 6 - SPECIFICATIONS 

RESPONSE TIME: 
CLAMPING VOLTAGE: 
DISSIPATION CAPABILITY: 

Under 1 Nanosecond 
151 Volts 
100 Joules (1,000,000 Watt 
100 Microsecond) 

FILTER ATTENUATION: -55 DB (1 -1000 MHZ) 

So it's no wonder that the people with the 
most to protect call us for protection. 
Call Toll Free 

1- 800 -624 -8189 
In Florida, call (305) 722 -7770. 

Why settle for less? 
Manufactured by. 

SEVERTS -ZORMAN ENGINEERING, INC. 

Ft. Lauderdale. FL 
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EARN YOUR \ i.._ 
B.S.E.E. 
DEGREE 

THROUGH HOME STUDY 
Our New and Highly Effective Advanced- Place- 
ment Program for experienced Electronic Tech- 
nicians grants credit for previous Schooling and 
Professional Experience, and can greatly re- 

duce the time required to complete Program and 
reach graduation. No residence schooling re- 

quired for qualified Electronic Technicians. 
Through this Special Program you can pull all of 

the loose ends of your electronics background 
together and earn your B.S.E. E. Degree. Up- 

grade your status and pay to the Engineering 
Level. Advance Rapidly! Many finish in 12 

months or less. Students and graduates in all 50 
States and throughout the World. Established 
Over 40 Years! Write for free Descriptive Lit- 

erature. 

COOK'S INSTITUTE 
OF ELECTRONICS ENGINEERING 

347 RAYMOND ROAD 'CIE P.O. BOX 20345 
JACKSON, MISSISSIPPI 39209 

has lugs rather than leads for access- 
ing its windings, connect and solder 
to its secondary lugs 4" lengths of 
heavy stranded hookup wire. If the 
transformer has wire leads, remove 

rr of insulation from all of them. 
Then mount the transformer on the 
enclosure. 

Place the pc -board assembly near 
the enclosure and insert one conduc- 
tor of the line cord in the second hole 
from the right at the top of the board 
and solder it to the pad. Connect and 
solder the other line cord conductor 
to one lug of the POWER switch. 
Then connect and solder appropriate 
lengths of wire from the other Pow - 
ER switch lug to one lug on the fuse 
holder and from the other lug on the 
fuse holder to the indicated pad on 
the pc board. If the power trans- 
former is mounted off the board, 
connect and solder the free ends of 
the wires previously installed on the 
board to its primary and secondary 
lugs or plug in and solder its leads to 
the appropriate pads. Make sure you 
wire the transformer into the circuit 
properly! 

Solder the green and red conduc- 
tors of the telephone cord as indi- 
cated in Fig. 4. Secure it to the board 
with lacing or other heavy -duty cord, 
via the two small holes you drilled 
for this purpose. 

Use 1/4 'r spacers and 6 -32 or 4 -40 
x 3/4 rr machine hardware to mount 
the pc -board assembly to the floor of 
the enclosure. Connect and solder 
the free ends of the remaining wires 
coming from the board to the lugs 'of 
the terminal strip. Then plug the 
LED into its lens clip or rubber 
grommet and install the fuse. 

Checkout and Installation 
Before putting TattleTale into ser- 
vice, examine it for poorly soldered 
connections and solder bridges, the 
latter especially between the closely 
spaced pads around the IC socket 
pins. Correct any faulty soldering 
immediately. 

With the ICs still not installed in 
their sockets, plug the project's line 
cord into an ac outlet. Connect a dc 
voltmeter across Cl, polarity as indi- 
cated in Fig. 4, and note the reading, 
which should be 9 volts. Leave the 
common probe connected to the neg- 
ative side of Cl and touch pin 8 of 
the 8 -pin sockets, pin 14 of the 14 -pin 
sockets and pin 16 of the 16 -pin sock- 
ets with the positive probe and note 
the readings. If everything is wired 
correctly, all readings should be the 
same as across CI (9 volts). 

If you obtain the proper readings, 
disconnect the line cord from the 
wall socket and allow time for Cl to 
fully discharge. Then carefully in- 
stall the ICs in their respective sock- 
ets, making sure that each is oriented 
as shown in Fig. 4 and that all pins go 
solidly into their socket contacts. 

To check out the circuit, it's best 
to use an oscilloscope to observe 
waveforms. However, if you don't 
have a scope, use a voltmeter that has 
a 1- megohm or greater input resis- 
tance to check the dc levels of slow - 
moving waveforms. 

When you turn on the ac power to 
TattleTale, the LED should light. 
With a piece of wire, momentarily 
short pin 1 of 106 to ground. The 
LED should extinguish and then, af- 
ter about a minute, come back on. If 
you don't get the proper response, 
check the latch circuit by examining 
pin 4 of 106 as you momentarily 
short to ground first pin 1 and then 
pin 6 of this IC. This should cause 
the logic level at pin 4 to go first high 
and then low. 

Check the one -shot action of 1C4 
by momentarily shorting pin 2 of this 
IC to ground while examining the pin 
3 output. This should go to about 9 

volts when you trigger 1C4 at pin 2. It 
should then remain at 9 volts for 
about a minute and then drop back 
to 0 volt. 

Set sensor switch S4 to the closed 
position but leave switches S2 and S3 

(Continued on page 92) 
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TattleTale (from page 34) 

open. Check pin 9 of 105 for four 
discrete pulses that repeat every sec- 

ond or so. Close S3 and then S2 

(leaving the other switches open in 

each case) and check for three and 
two pulses, respectively. With no 
sensor switches closed, there should 
be just one pulse every second or so. 

If you don't get the proper re- 

sponse, check the counter chain by 

temporarily removing 1C7 from its 

socket and shorting pin 11 of 105 to 
ground. (Caution: Always power 
down before removing or replacing 
any IC.) This will enable 105 to 
count continuously as it's clocked by 
1C8. You can then follow the wave- 
forms produced by 105 through the 

AND gates in 1C2 and 1C3 to the trig- 
ger input at pin 2 of 1C7. 

Momentarily shorting pin 2 of 1C7 
to ground and examining the 1 -sec- 

ond pulse at pin 3 lets you manually 
check the one -shot action of this IC. 
This pulse should go to about 9 volts 
for a second and then to zero. 

Temporarily removing 1C3 and 
connecting pins 4 and 8 of 1C9 to- 
gether lets you check for a 2 -kHz 
square wave at pin 3 of this IC. 

When TattleTale passes all the 
above tests, it's ready to be put into 
service. Disconnect ac power, allow 
C/ to fully discharge and replace the 
ICs in their sockets. Then connect 
TattleTale to the telephone line via 
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its modular connector. Turn on pow- 
er to the project and note once again 
that the LED lights. 

To make an operational test, call 
your number from a telephone not 
on the same line. You should obtain 
an immediate answer in the form of a 
beep every second. Stay on the line 
until TattleTale disconnects about a 
minute later. 

You can further check operation 
by closing one of the sensor switches 
and verifying that the proper number 
of pulses are being transmitted. 

For protection against break -in, 
you can use any of the readily avail- 
able magnetically or mechanically 
operated door and window switches. 
It's also possible to use a continuous 
closed- circuit foil loop on window 
panes, but remember to treat this as a 
normally closed sensor and make the 
circuit modification shown in Fig. 2. 

To detect fire, heating /cooling 
system and refrigeration failure, it's 
easiest to use a suitable thermostat. 
For heating system failure, use a 
thermostat whose contacts close 
when the temperature falls. For fire 
and refrigeration and cooling fail- 
ure, use a thermostat whose contacts 
close on a rise in temperature. 

To detect flooding, you can buy or 
build a float switch that closes when 
the water level rises. For extra early 
warning, it's prudent to locate the 
float switch in a well or depression, 
such as the bottom of the sump 
where the pump is located. Be sure, 
however, that water never touches 
the electrical connections of your 
switch. 

In Closing 
With TattleTale standing duty as 
your security sentry while you're 
away from your home or office, you 
can relax. Any time you want to 
know what's happening, all you have 
to do is pick up the telephone, dial 
the number of the phone in the moni- 
tored location and listen for Tattle - 
Tale's report. AE 
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